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Air Spring Printing Press. 

The old maxim, that " time is money," has never been bet- 
ter exemplified, perhaps, than in the multitude of efforts that 
ha ve been made, in a variety of devices, to increase the speed 
of the flat bed cylinder printing press. To achieve this desi- 
deratum, it is of the greatest importance that the best system 
of resistance be 
employed t o 
overcome the 
momentum of 
the bed of the 
press when in 
rapid motion. 
Wire springs 
have been tried 
but were found 
wanting, a 1 - 
though for 
many years 
they have been 
employed al- 
most exclu- 
sively. 

Compressed 
air, ho wever, 
has been for a 
long time uni- 
versally a c - 
knowledged to 
be the best 
spring for that 
purpose, and it 
is our province 
here to show 
some import- 
ant improve- 
ments which 
have lately 
been made in 
its construc- 
tion. 
The air spring 
heretofore in 
use was made 
with a solid 
or non-yielding 
plunger which 
caused much 
inconvenien c e 
and not infre- 
quent damage, 
by carrying in- 
to the air chamber any Bheet, tape, etc., that might acciden- 
tally have dropped on it. This was attended by the instant 
stoppage of the press, and vexatious delay and difficulty 
were incurred in forcing the plunger and its incumbrance 
from the air chamber ; sometimes fracture of the bed and de- 
struction of gearing took place. With the old wire spring, 
if enough pressure were exerted by it to properly overcome 
the momentum of the bed, it would be impossible to help it 
over the centers by hand and start the press ; we may there- 
fore infer that the resistance actually offered by it was never 



the spring should be inoperative, as without springs there 
are no centers. It now remains to describe the improvements 
and see how they meet the case presented. 

The accompanying engraving (Pig. 1) represents a press sup- 
plied with the improved spring. The bed is provided with 
two cylinders to engage with the plungers seen at the ends 



Messrs. Cottrell & Babcock, at the above address, by Whom 
the improved press is extensively manufactured. 

NOVEL MODE OF SAWING WOOD WITHOUT A SAW. 





sufficient for the requirements of the press. In running at 
different speeds, the spring should be regulated to accord with 
them, which, in the old springs, could not be done with any 
certainty ; and while the press is at rest, it is desirable that 



COTTRELL & BABCOCK'S AIE SPRING PRINTING PRESS. 

of the frame, and the hollow rods of these plungers are con- 
nected by a pipe running along the lower part of the frame ; 
which pipe is opened or closed by the valve of the governor 
shown through the opening in«the framework. 

Fig. 2 represents a cross section of the plunger, A, which, 
it will be seen from the engraving, is arranged with springs 
so as to allow the outside packing to contract and expand ; 
it thereby obviates, the inventor says, all difficulty arising 
from paper, tapes, or other matter falling on the plunger 
while the press is in motion. Fig. 3 shows a longitudinal 
section of the plunger, A, its hollow rod, and an automatic 
valve, B, at its extremity. This valve rises on the return 
motion of the bed and prevents a vacuum forming in the cy- 
linder, whereby all strain or drag is prevented and power 
saved. 

Fig. 4 represents the governor attached to the connecting 
pipe, with the plug valve, C, which it operates, and two 
spring gages to indicate the amount of condensation in the 
cylinders. The valve is shut by the motion of the press 
when running at speed, and is, of course, open when the press 
is at rest. This enables the press to be started at any point 
without helping it over the centers by hand. The spring 
gages perform an important function. As they indicate the 
pressure in the air cylinders, and as this is determined by 
setting the plungers backward or forward on their rods, 
there is no difficulty whatever in exactly adjusting the 
amount of spring to the speed of the press. Every press is 
furnished with a table showing the gage pressures, indicat- 
ing the amount of spring required for the different speeds 
run. All the workman has to do is to adjust the plungers 
until the gages indicate the pressure laid down in the table. 

As compared with the wire spring, it is stated, this spring 
admits of the press being run quite 25 per cent faster, and 
without the wear, consequent on the strain caused by the 
wire spring, and the accompanying jar and noise. 

Patents were obtained through the Scientific American 
Patent Agency, May 2, October 17, and December 12, 1871, 
for the inventor, Mr. C. B. Cottrell, of No. 8, Spruce street, 
New York city. Further information may be obtained of 



The dominion so long held unquestioned by ax and saw 

has been at 
length invad- 
ed. Electrici- 
ty has been 
pressed into 
theserviceand 
threatens to 
drive these im- 
plements into 
banishment, 
whilethemus- 
cularandother 
forces which 
were so large- 
lyexpended in 
their use are 
replaced b y 
the action of 
the galvanic 
battery in one 
of its most 
simple forms. 
The inven - 
tion we are 
about to de- 
scribe, and 
which was pat- 
ented through 
the Scientific 
American Pat- 
ent Agency, on 
the28thoflast 
May, is that of 
George Robin - 
son, M.D., of 
this city. 

That gentle, 
man was well 
aware that a 
galvanic cur- 
rent in suffi- 
cientquantity, 
when passed 
over fine pla- 
tinum wire, 
wouldraiseits 
temperature to a red or even white heat. The most important 
application of the principle had previously lain in the employ- 
ment of the heated wire in certain surgical operations as a 
substitute for the knife or red hot iron. It was found that the 
red hot wire easily cut or rather burnt its way, through 
the living flesh, and tumors of considerable size were thus 
removed from the human body. The inventor's attention 




being fixed on the fact that sodden, wet flesh was cut through 
in this way, a little reflection satiified him that the division 
of wood, a comparatively dry substance even when green, 
could be more readily effected by the electrically heated wire. 
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This proved to be the case, and on gently pressing pieces of 
wood against the red hot platinum wire, especially when aid- 
ed by a plight sawing movement, the wood was divided in 
any required direction as by a handsaw, and, of course, with- 
out any effort of skill or appreciable expenditure of muscu- 
lar power. By arranging the 'wire with handles or other 
ra>ans, so as to guide it readily, the lumber, whether in trees, 
logs, or planks may be cut easily as desir-.:d. Tiiere is here, 
therefore, a simple and easily applied force, which, in a child's 
hands, may be employed to fell trees, divide them iuto logs, 
and, in short, perform all the operations of the saw and the 
ax. The surface of the wood where thus divided is, of course, 
slightly charred, but the black layer is very thin, and for 
many purposes not disadvantageous, as it is known to pre 
serve timber. The battery employed need only be of the 
simplest character, as quantity, and not intensity, of cur- 
rent is required. 

THE KAOLIN OF THE UNITED STATES. 



Dr. Lewis Feuchtwanger recently read, before the Poly- 
technic branch of the American Institute, a paper on this 
subject, from which we take the following: 

Tne china clay, commonly called kaolin, occurs in very 
large deposits in the United States, particularly in South 
Carolina and Georgia, and its production offers remunerative 
results for the manufacturers of porcelain, manufacturers of 
paper and paper hangings, earthen and Rockingham ware, 
paint manufacturers, frame makers, molders, and many other 
artisans. The paper clay has been mined in South Carolina 
for a number of years, and brought to this market, where it 
always finds ready sale. Mote than 3,000 tuns have been 
landed here during this year, and 10,000 more are already 
engaged to be delivered for the extensive branches just men- 
tioned. But there are many more deposits in that State ca 
pable of producing a million of tuns with the most simple 
■modus operandi, consisting of cutting or digging the white 
clay, which is either directly exposed on the surface or with- 
in a few feet of the alluvial soil, drying the lumps by expo- 
sure to the sun for one or two days, packing into tierces 
holding about half a tun, and delivering it to the railroad 
within a mile of the pit. The range of the sand hills in the 
above States, which contain those extensive clay deposits, is, 
in a geological point of view, of great importance, for they 
are all usually found adjacent to the rivers, and more de- 
veloped near the larger streams than the smaller ones ; the 
sand hills appear to be accumulations of sand, produced by 
aqueous agency, during the period when the lower boundary 
of the primitive region constituted an ancient sea beach. 
The clay strata of various thicknesses are g nerally consid- 
ered, by geologists, as the results of decomposition of the 
felspathic rocks, or of felspar, forming a component part 
of the graniti; and gneissoid rocks of the azoic period dur 
ing their alteration in the cenozoic time by means of Plu- 
tonic agency ; while the sand hill formations arising from the' 
decomposition of the tertiary and post tertiary rocks, and in 
eluding the pleocine, miocene, and eocene formation, took 
place under Neptunic auspices, as the specimens exhibited, 
gatherel in the sand hill regions, clearly prove. Tne gran- 
ite is known everywhere to underlie the marl and clay beds, 
and we fiad the same phenomena over an extent of 1,500 
mUts, b^gi^ning in "Vermont, crossing over to New York, 
forming large deposits id New Jersey, Pennsylvania, Dela- 
ware, M try land, V>gin<a, North and South Carolina, and 
Georgn. Further, w rile • xviiiPi.ig. in Alabama, the trias- 
sic r.'.cks of sue c etaCiiiu p-idol, .v > are fully convinced 
t'aat tho gr. at s-ioply of organic re a tins, the mineral com- 
position and it.-= in'e-pisi iou, priYa their true position to be 
in the ge«lngicj] p -r'.oJs j lit nidation'*.!. 

It Ha very rein ■.rsi ible fait that tie wSJto clay deposits 
are mostly ioaoo n a- thssu-fiij of the earth. But still 
more re:n.ria'>U is tha exi«tsn-:3 of those large clay depos 
its, so perfeB ly free f»o n forvi-r'i al'U'.xlure, and even of re 
maius of tii-i i-jsotr fi-oui whijli it originated. Analysis of 
aa orfchoolase «h ).n a z. s-n.i ■virion of 63 silica, 17 alumina, 3 
sola, 9 po a.<H, aa i 1 vater, while albite and oligociaja have 
about the saarj composition, with certain differences in the 
bases. None of the felspar contains over one per cent of 
water, while the analysis of the white clay from South 
Carolina shows the presence of 12 per cent water, and not a 
trace of potash or soda, and only 2 par cent lime and magne- 
sia, and the silica and alumina in about equal proportion, 
namely, 41 per cent silica and 39 percent alumina. In its 
physical character, the alteration is just as remarkable. 
Neither mica nor quartz can be detected by the eye or the 
touch. New Jersey clays and the English china clay have 
the same peculiarity, as proved by their analysis, and a 
grave question arises how this metamorphosis took place, 
and where have the alkalies of the pre-existing felspar 
gone, aad how have they disappeared and been replaced by 
water? la looking among the elements for an agency, we 
find carbonic acid the only element that could have produced 
this metamorphosis: but we are puzzled to know by what 
process and at what period of decomposition such a change 
liaB taken place. 

The white clay of South Carolina appears to be fully equal 
in quality to the famous English china clay, which is largely 
imported from Cornwall, England, and so extensively used 
in the arts. But there it is not found in such large masses 
as in South Carolina, where the writer examined a number 
of deposits of acres in extent, and from five to ten feet in 
depth. Since one yard square yields 300 cwts. of the fine 
and pure clay, the supply is inexhaustible. The peculiar 
appearance of a thin crust covering the sand hills is, to the 
observer, of great interest ; for it gives undeniable proof that 
the transformation of the metamorphic or crystalline rocks, 
during the azoic period, took place under volcanic auspices, 



and that the result of the decomposition must have under- 
gone several other alterations before the present condition of 
the sand and clay was attained. 

A ferruginous sandstone, resembling fused masses from a 
great heat, and assuming thin crusts with fantastical figures, 
is seen all along the sand hills, just below the alluvial soil, 
and above the sand and clay hills, and I have seen the same 
crusts of oxide of iron on the railroad from Washington to 
Baltimore, lying over the sand strata in that neighborhood. 

In Georgia, within the compass of the Blue Ridge, exten- 
sive deposits of blue or fire clay, resembling the New Jersey 
blue clay, are found, which are accompanied by a brown 
mineral, resembling amber, but properly a brown lignite, 
which, when freshly broken, has the odor of petroleum; and 
also accompanied by large quantities of oyster (ffryphea) 
shells and other forms. 

The burrstone or millstone grit is also found contiguous 
to the clay beds, or at the sand hills, where I found a large 
mass of several hundred pounds, composed all of siliclous 
shells within the red sand strata. 

A beautiful sandstone with oxide of manganese in black 
spots, and which is sometimes called leerpardite, from its re- 
semblance to the skin of a leopard, is here presented. It is 
from the Blue Ridge, and may be made into a fine ornamen- 
tal stone. 

Tho consumption of china clay or white clay is very large 
and daily increasing; statistics show that during the last six 
months about 2,000 tuns of English clay have been imported 
in this port. South Carolina has furnished for the paper 
makers and stainers in New York, Boston, Philadelphia, and 
Baltimore 2,000 tuns during the same period. The Trenton 
(N. J.) potteries consume 20,000 tuos per annum. The Ohio 
potteries in Liverpool and Cincinnati consume annually over 
40,000 tuns. The price of the English clay averages $30 
gold per tun, while the American can be had for a little over 
half that price in currency. 

In the following analyses of the English china clay, 
Stourbridge and German clays, and that from South Caro- 
lina, New Jersey, and Missouri, we shall see that the South- 
ern clay is in every respect equal to the Cornwall clay so 
largely imported into the United States : 



English best white clay, washed. 

Silica 46-33 

A umina 39 74 

UK 0-36 

Magnesia 44 

Protoxide of iron 0-27 

Water 12 07 



South Carolina white clay, un- 
washed. 

Silica 44-46 

Alumina 39'82 

Lime aad magnesia... 1*86 

Omteof iron 0-60 

Titanic acid 94 

Water 12-10 



South Amboy (N. J.) white clay, unwashed. 

Silica 43-21 Water 14-25 

Alumina 3J-*1 Potash, zirconium, and iron 2-50 

English Stourbridge clay for 

glass pots. German clay for pots. 

Silica 65-10 Silica 50-20 

Alumina 22 - 22 Alumina SI -13 

Potash 18 Potash 0-39 

Lime 0-14 Lima 0-30 

Magnesia , 0-18 Protoxide of iron -37 

Protoxide of iron l-'J2 Water .. 13-70 

Phosphoric acid -06 

Water 9 86 



Chemical Action of flight. 

Professor Roscoe lately delivered the first of four lectures 
at the Royal Institution on the "Chemical Action of Light." 
He began by showing how a chemical change in certain 
gases, liquids, and some few solids will change their colors 
and their action upon waves of white light. He said that 
sometimes an approximation or separation of particles may 
be set up by mechanical means, as in the case of a mixture 
of chlorate of potash and sulphur, which gives a series of 
loud snaps when a little of it is struck with a hammer. It 
is dangerous to detonate this mixture in any but small 
quantities. Heat also will cause explosions in some cases ; 
for instance, when a flame is applied to a mixture of oxygen 
and hydrogen gases. In like manner light, in some instan- 
ces, has the power of promoting the approximation or sepa- 
ration of particles. The effeoj of light on various bodies is 
by no means the same, and its action on chemical substances 
can be mechanically explained by the aid of the law of the 
conservation of energy — the energy of the interstellar ether 
is expended in acting upon the substance molecularly 
changed. 

As an example of a chemical change which could be pro- 
duced by light, he placed a mixture of oxygen and chlorine 
enclosed in a very thin glass bulb, inside a cylinder of thick 
glass. The bulb had been filled in the dark, and kept in a 
dark box until required for the experiment. Then he 
placed a glass trough full of water behind the cylinder, and 
burnt some magnesium on the other side of the glass trough 
so that the r<tys of light had to pass through the water to 
get at the bulb. The light caused the mixed gases in the 
bulb to explode; it was not the heat of the flame which 
caused the explosion, because the water sifted out all the 
heat rays, with exception of the very small proportion con- 
tained in the visible rays from luminous sources. He said 
that green light will very slowly decompose a mixture of 
chlorine and hydrogen ; the power of decomposition increases 
as the violet end of the spectrum is approached. Strangely 
enough, there are two points of maximum action in the 
chemical part of the spectrum, and between these two points 
the says have less chemical action on the mixture. 

Professor Roscoe next told how the action of light upon 
salts of silver gave rise to the beautiful and wonderful phe 
nomena of photography. Although this chemical action of 
light was noticed as early as the sixteenth century, it was 
not until 1777 that the Swedish chemist, Scheele, explained 
the philosophy of it, and pointed out that the hydrochloric 
acid was set free, leaving a black deposit of finely divided 
silver ; he first proved that the action took place in the blue 
and not in the red portion of the solar spectrum. The lee 
turer then proved by experiment that chloride of silver was 
blackened by the blue and not by the red rays. 



He said that the decomposition of carbonic acid under the 
influence of sunlight, by the green coloring matter of leaves, 
was another example of the chemical changes sometimes pro- 
duced by light. The earliest experiments on this subject 
were made by Priestley in 1790. This acute reasoner proved 
by experiment that it was only in the presence of sunlight 
that the evolution of oxygen from plants takes place. He took 
a large inverted vessel full of water charged with carbonic acid 
and placed a living plant inside ; then, in the presence of sun- 
light, bubbles began to form on the leaves of the plant, then to 
rise to the top of the vessel. On examination the gas thus 
produced was found to be pure oxygen. Priestley took a 
candle and burnt it in a closed volume of air under a bell- 
jar, until the candle went out after consuming most of the 
oxygen and liberating carbonic acid. He next placed a frag- 
ment of a growing plant in the jar and exposed it to sun- 
light ; in course of time the air was rendered pure again, so 
that another candle could be burnt in it, and the experiment 
repeated over and over again an indefinite number of times. 
Professor Roscoe proved this by showing that a taper would 
burn brightly in a glass jar containing growing musk, though 
when the musk was first put in the jar, the air had been 
made so impure by the burning of a candle in the glass vessel 
that it would not then support combustion. Priestly tried 
many of his experiments with mint, and not a few of them 
with other vegetables ; he found spinach to be most effectual 
in restoring oxygen to air under the influence of light. 

The existence of the ultra red rays of the spectrum was 
first demonstrated by Herschel in 1800. The existence of 
ultra-violet rays was demonstrated later still by Wollaston 
and others. It was discovered that chloride of silver became 
blackened beyond the range of the visible rays of the spec- 
trum. It was found that the lines of the chemical part 
of the spectrum could be photographed, and that the photo- 
graphs of them, taken by Rutherfurd of New York, agree 
with the drawings of them made by hand by Kirchoff, al- 
though in a few cases they do not agree in breadth and in 
intensity. The chemical rays of the spectrum differ from 
each other solely in wave length and amplitude of vibration. 



SlOtOOO Reward for Improved Railway Signals. 

An offer of the above amount is made by parties in Boston 
for the invention of devices that some of our ingenious read- 
ers can certainly supply. The offer is as follows : 

To the Editors of the Boston Daily Advertiser: 

There are in the United States several millions of persons, 
sick and well, living along the lines of the various railroads 
and near manufacturing establishments in populous towns, 
who are disturbed day and night by the discordaut shrieks 
of the modern steam whistle. Owing to the gradual intro- 
duction of this apparatus, the public has learned to tolerate 
it, but we venture to assert that if it could have been intro- 
duced suddenly as we hear it to day, no community would 
have consented to its use. These unearthly sounds are made 
in manufactories at early dawn, at noon and at night, to call 
their operatives to work and to meals, and on the railroads 
to warn passengers on the highways, and to give notice to 
switch tenders on the approach of trains. It is not necessary 
to describe them, since they are familiar to all, and all are 
more or less affected by them. Is there no remedy for this 
increasing evil, or cannot a substitute be found which will 
answer all the purposes of the steam whistle, without annoy- 
ance to the public, and with safety to travellers on the 
railroad and on the highway? Believing that such a sub- 
stitute can be found, and to encourage experiments in that di- 
rection, we hereby agree to pay the sum of ten thousand 
dollars to any one who shall, within two years from January 
1' 1873, invent a system of signals which shall supplant the 
use of steam whistles on railroads, and which shall be pro- 
nounced by judges, hereinafter named, to be free from the 
evils of the present system, and which shall be attended 
with no discomfort to passengers on the trains, or the high- 
ways, or to residents along the line of the railroads. One 
fifth of the amount thus pledged shall be paid to the author 
of such invention at anytime within the period specififd, 
whenever its claims shall be substantiated by the said 
judges, and the balance whenever the invention shall be 
adopted and used by a majority of the railroad companies in 
New England,provided such'adoption be previous to January 
1, 1877. The judges in these premises shall be the Chairman 
of the Massachusetts boars of railroad commissioners, the 
President rf the Boston and Albany and Boston and Maine 
railroad corporations, the Professor of civil engineering in 
the Massachusetts Institute of Technology, and the chief 
locomotive engineer on the Boston and Albany railroad. If 
any of the above named gentlemen shall decline to serve 
as judges, the donors reserve to themselves the right of 
naming substitutes. 

Communications may be addressed to "Committee on 
Railroad Improvements," care of Boston Daily Advertiser , 
Boston, Mass. 



The Brewing Interests of the United States. 

The twelfth annual convention of the chief association of 
the brewers of the United States was recently held in this 
city. From the opening speech of the President, Mr. Henry 
Clausen, we learn that there are at present three thousand 
breweries in the country, employing a capital of over one 
hundred million dollars and giving employment to thousands 
of people. The trade yearly consumes twenty-three million 
bushels of barley and over eighteen million pounds of hops. 
The revenue derived by the United States from this indus- 
try amounted in 1871 to seven millions eight hundred thou- 
sand dollars, being an increase of over six million dollars 
since 1863. 
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PORTABLE FRESCOES. 



The process of frescoing in oils, invented hy Mr. Charles 
T. Kemmer, is a novelty in its way, and , we think, is likely to 
entirely enpsrsede the ordinary mode of frescoing. It ia de- 
signed to do away with the expense and inconvenience al- 
ways attendant on the usual processes, and, at the same time, 
to furnish artistic decorations of a most superior quality and 
durability. 

We may describe the process briefly, as follows: Ordinary 
sheeting is dipped in soap and water and stretched upon a 
frame; it is afterward covered with a coating of gelatinous 
size, and allowed to dry. An oil painting of the nature re- 
quired is then executed on the prepared sheet, and, after it is 
thoroughly dried, the gelatinous sizing between it and the 
sheeting is moistened, and the painting removed, bodily, from 
the sheeting. The painting is then attached to the plaster 
by a liquid cement of appropriate character. 

In the production of the painting, whether it be merely a 
plain tint, an ornamental design, or a gilded decoration, 
about five coats of the best linseed oil fresco paint are used. 
This produces a tough, tangible film, about the thickness of 
good writing paper, which will bear washing with soap and 
water and a sponge as often as may be desired. When ce- 
mented to the plaster, it adheres with a tenacity entirely un- 
known where the paints are laid directly on, as in ordinary 
frescoes, which are liable to peel off. Cracks occurring in 
the plaster do not affect the film unless they are of large 
size. 

In the manufacture of this portable fresco, plain tints, etc., 
are turned out in pieces 20 inches wide and 8 yards long, 
ready for attachment to the plaster. Where a ceiling or 
wall is to b 3 covered with a decoration specially designed for 
the purpose and complete in itself, the painting is executed 
of the size required, and the film is cut into strips of a con- 
venient size for cementing to the plaster: as the strips are 
cuttings from one piece, they of course match so accurately 
that no join, is discoverable. 

Among- the advantages belonging to this process are the 
facility with which frescoes for distant use may be designed 
and painted, and the very short time which is necessary to 
fix them on the walls or ceiling after they are done. As an 
illustration of the latter, we may state that the film can be 
applied in one day to a ceiling which it would take three 
weeks to fresco in oil in the regular manner. 

Mr. Kemmer has received patents for his invention both in 
this country and in Europe. Farther information may be 
obtained by addressing Charles T. Kemmer & Co., Passaic 
avenue, Eist Newark, N. J., or at No4 Warren st, New York, 



CINCINNATI EXPOSITION. 



The commissioners announce in our advertising columns 
that the third National Industrial Exposition will be opened 
in Cincinnati, September 4th, next. It will remain open un- 
til October 5th, following. 

The aid which such exhibitions aff _>rd to business and the 
advancement of knowledge is of the most important charac- 
ter, and fully entitles them to the interest of tho whole na 
tion. 

We would wish to remind intended exhibitors that they 
are recommended to make immediate applications for space. 

Extensive arrangements have been made for the transport- 
ation of visitors, at reduced fare, and it is expected that the 
large attendance of last year will be very much increased 
this season. 



THE UNIT MEASURE OF ELECTRICAL RESISTANCE. 



A Recent Tornado, 

Portions »f our Western prairie country, by their compara- 
tively level and unobstructed formations, present a fine field 
for 'lie play of the win is, and for the formation of those. re 
markable spiral currents known as whirlwinds, from which 
great damage sometimes results. These spiral currents 
usually cover a very narrow pathway on the surface of the 
ground, but they operate with tremendous force, and might 
not inpptly be termed pneumatic plowshares. One of these 
aerial giants made its appearance at Quincy, Logan county, 
Ohio, on the 8th of June. 

A sultry day was followed by the appearance of a cloud, in 
the West at 5 o'clock in the evening, which increased in 
blacknec-s arid size with fearful rapidity. A heavy wind soon 
set in, ani at 5.30 o'clock the whirlwind struck the earth five 
miles from Quincy, moving in a northwesterly direction. 
The tornado reached Quincy in about five minutes and passed 
through Ihe town, making a clean sweep or houses, trees 
and fences along a path which fortunately was comparative- 
ly narrow. In this village 50 or 60 dwellings and stores, two 
churches, and as many more shops, stables and outbuildings 
were unroofei, rocked from their foundations and demol- 
ished. Toe air was literally filled with flying weatherboards 
furniture, laths and plaster. A parlor stove was caught up 
by the wind and hurled through the air until it fell upon a 
wcman and crushed her so that she died. The Baptist and 
Methodist Episcopal churches were completely destroyed. 

The tornado on its way to De Graff struck Bogg's flouring 
mill, five stories high, and containing 3,000 bushels of grain. 
The building was moved nine inches upon its foundation, 
and the roof and the portion of the fifth story were carried 
away. The storm plowed its way through De Graff, carrying 
destruction in its path, but injuring fortunately fewer persons 
and a smaller number of buildings. After leaving De Graff 
it passed several settlements, and finally rose from the earth 
and was s< en for miles, carrying in its funnel shaped form 
timber, rails, and debris which it had gathered in its de- 
structive march. The newspapers give the names of some 
fifty persons killed and wounded by this tornado. 

Car Starter. 

William M. Stratton and William E. Stratton, of West 
Troy, N. Y , hive recently patented an improvement in ap- 
paratus for storing up, in a spring or springs, the power ex- 
pended in arresting the motion of a car, to be used in setting 
it in motion again ; and it consists in having the drum, which 
is employed to wind the tension cord of the spring, made 
with such devices and arranged in such manner that it may 
be locked and held after being detached from the gearing 
connected with the axle to wind it up, so that the car maybe 
allowed to rjin awhile before the power of the spring is ap- 
plied ; thus making the apparatus capable of retaining the 
power stored up in the spring while the car is going down a 
descending grade and using it on an ascending grade, the car 
lunning free between the grades. The invention also con- 
sists in certain novel devices, for thus detaching, holding, 
and locking the winding drum. 



Since the electric telegraph has been in existence, quite a 
number of different units of electrical resistance have been 
proposed, but at the present time nearly all of these units 
have been adjusted to one standard., so'that one of them may 
now be considered the basis of all. 

Professor Wheatstone proposed, as a unit, one foot of cop- 
per wire weighing one hundred grains. 

Professor Jacobi proposed a copper wire one meter long 
and one millimeter in diameter. 

Professor Matthiesen proposed a copper wire one statute 
mile in length and one sixteenth of an inch in diameter. 

Mr. G. F. Varley's unit is a mile of special copper wire 
one sixteenth of an inch in diameter. 

Dr. Werner Siemens employed a glass tube filled with 
pure mercury. This tube was one meter in length and con- 
tained a column of mercury having a transverse section of 
one square millimeter. 

The German, French, and Swiss telegraphers used a cer- 
tain length of their standard sized iron wire, such as was 
used for the construction of overland telegraph lines, as a 
practical unit of measurement. 

The British Association proposed and adopted a theoretical 
unit of resistance, in which a certain amount of work or 
mechanical effect is produced by a given amount of electric- 
ity in a given length of time, and this theoretical resistance 
is copied or represented by a certain length of wire. 

This unit is beautiful in theory, but difficult and uncertain 
in practice. The principal source of difficulty lies in the ac- 
curate measurement of the mechanical effect of the electric 
current. Since this unit has been adopted by the British 
Association, some of the most expert continental physicists 
have, by experiment, arrived at the conclusion that it is 
about two per crnt smaller than the copies distributed by 
the association. 

The objection to the employment of copper wire of vari- 
ous sizes as a standard arises from the fact that no two 
specimens of copper, or of any other metal, possess precisely 
the same specific conducting power, and, therefore, measures 
of resistance thus defined are liable to vary, and, in fact, do 
differ from each other very materially. 

This objection, however, says the Telegrapher, does not ap- 
ply to mercury, which, in consequence of its fluid nature, is 
easily rendered chemically pure. In fact, experience has 
shown that resistances can be produced and reproduced by 
means of mercury, which do not vary among themselves 
more than two or three ten thousandths of a unit, or about 
as near as the finest set of silversmith's seiles can be made 
to balance and weigh alike. 

In deciding upon a standard of measurement, the first and 
most important consideration is to select one which is least 
likely to undergo change or variation, so that, when they be- 
come multiplied and brought into general use, one of them 
will always correctly represent another. 

If we suppose, for example, that a person should under- 
take to construct a two foot rule": He first selects a stand- 
ard as nearly correct as possible, and copies it with great 
care. Suppose he then destroys the first and makes a third 
from the second, and a fourth from the third, and so on un- 
til he has made a thousand, and all of his measures, except 
the last one made, have been destroyed. 

Now, we will suppose that anotherperson commenced ma- 
king two foot rules in the same manner, and using the same 
original standard to copy his measures from, and in the same 
way copied one from another to the number of a thousand, 
If these two persons compared their final measures with each 
other, it is more than probable there would be a considerable 
difference — that is, they would not agree one with the other. 
In view of this disagreement, how could it be decided which 
was the most correct, as the original standard is no longer in 
existence? In some such condition would two persons be, 
each having British Association units of measurement. They 
cannot get at the original unit, because it never had a practi- 
cal existence. 

The mercury unit, on the other hand, has for its basis the 
meter measure, which is defined as the ten millionth part of 
the distance of the pole of the earth from its equator, and 
very nearly the length of a pendulum that beats seconds. 

The British Association unit forms part of a system. The 
resistance bears the same relation to the other conditions 
that distance does in the definition of a horse power. A 
horse power is that force which will raise 33,000 pounds one 
foot in one minute. Similarly, a British Association unit is 
the resistance of the circuit producing a defined mechanical 
effect or work in a certain time, with the other conditions of 
quantity and intensity defined as units. As before stated, 
the great difficulty lies in the correct measurement of this 
mechanical effect. In order to accomplish this, the British 
Association made use of a magnetic needle, that is, a magnet 



held in its position by the magnetism of the earth, which is 
never in itself constant, and is at all times in a state of per- 
turbation. It results from this that the force required to 
move this magnet equally, at different times, will not be the 
same. In addition to this, the magnet is affected by local 
causes, and in no two different localities can it be said to be 
affected precisely alike. From these and other reasons, Ger- 
man scientists of the highest rank, as the result of theirin- 
vestigations, have announced that the British Association 
unit, as distributed by their committee, does not approxi- 
mate its true value within nearly two per cent. 

It was after careful consideration of the defects in the dif- 
ferent standards of electrical resistance, and with the desire 
to adopt the one which was least liable to objection, that 
the International Convention of Electricians, at Vienna in 
1868, adopted the mercury unit as a standard, and all the 
European countries, with the exception of Great Britain, 
have adjusted their resistance scales to it. Mr. Varley has 
defined his unit, or "readjusted it to 25 mercury units." 

Mr. Latimer Clark defines the B. A. unit, or Ohm, as " the 
resistance of a prism of pure mercury one square millimeter 
in section and 1'0486 meters in length at 0° centigrade," so 
that, in reality, the mercury unit is now the basis or standard 
of all the measures in use. 

The average resistance of a statute mile of good No. 9 
galvanized ,-, ire, such as is generally used in this country, is 
about 20 mercury units. 

Masonry and Brickwork. 

However gigantic may be the strides with which engineer- 
ing science ha3 advanced during the last few years, it cannot 
be denied that, so far as regards the special art of building 
in masonry or brickwork, the present race of architects and 
engineers are feeble in conception, timid in execution, and 
butdwarfsof utterinsignificance as compared with the giants 
of former days. 

It would be amusing, or more truly perhaps the reverse, 
to note in what manner an average architect or engineer of 
the present age would deal with some of the problems pre- 
sented to the old masters: for instance, such a one as that 
successfully solved by the Saracenic builder of the justly 
celebrated totr-b of Mahomet at Beejapore, India, which was 
as follows: Given a building 135 feet square on plan, and 
110 feet high, required to cover the same with a circular 
dome 124 feet in diameter, and weighing some twelve or 
fourteen thousand tuns. It wou'd be curious to observe how 
many hundreds of tuns of iron our men would consider it 
imperative to throw into the work. Th ; Saracen, knowing 
the capabilities of his material, asked for no ironwork, but 
fearlessly trusted to his masonry, and skillfully corbelled out 
the square walls at the top to meet and support the circu- 
lar dome, and to such a bold extent that, at the angles of 
the building, the projection of the corbelling measured no 
less than 40 feet. 

How infantile appear the greatest exertions of our modern 
buildiog in comparison with such mammoth works as thes . 
The traditions of the art have been lost, and science has pro- 
vided no substitute. Our professors, if they do not avoid 
the subject altogether, treat it in a perfunctory, ignotum per 
ignotius, manner, which only serves to make the " darkness 
more visible," or the " little glooming light " — which may 
already exist in the student's mind — "more like a shade." 
We may be taught, for instance, that the line of pressure in 
an arch must be included i» the middle third of its depth, 
sr the arch will tumble down, and we may be treated to 
many other equally shallow dicta based upon hypotheses 
evolved from purely theoretical considerations, which the 
bare existence of hundreds of buildings for hundreds of 
years conclusively demonstrates to be utterly false and un- 
tenable. 

In recent times.no doubt, the introduction of iron vork has 
had much to do with the extinction or suppression of nearly 
all that is true and expressive in the art of building. It is 
so very easy to multiply the span and divide by the depth, 
and to perform the other elementary operations incidental to 
the determination of the strength of an iron girder; and 
then, besides, the figures and diagrams look so clever as to 
induce, in the too often shallow performer, a glow of self com- 
placency, leading him to fervently believe that an engineer- 
ing feat ha* really been achieved. But if such work consti- 
tuted engineering, the schoolmaster in the " Deserted Vil- 
age" would br an admiraola exp onent of the science: 

The village all confessed how much he knew; 
Twas certain he could write, and cipher too. 

Another advantage offered by ironwork as compared with 
masonry, and one to indolent or incompetent men peculiarly 
seductive — is that of shirking responsibility. With iron 
girders, the designer may devote the few minutes necessarv 
to the conventional calculations, specify iron of a given 
strength, and so rid himself lightly of any further sense of 
being responsible. But if, on the other hand, his first consid- 
eration is his client's interest, and not his own ease, he will 
often be lei to discard ironwork in favor of masonry, and he 
will find no royal road to learning in that direction, but must 
honestly and laboriously qualify himself, by theoretical and 
practical investigation and by comprehensive analyses of 
works already executed, to form a correct estimate of the ca- 
pabilities of the masonry or brickwork with which he may 
dealing, and to shape his design accordingly — Engineering. 



Ozone its the Ageing op Alcohol;c Drinks. — On run- 
ning out wine drop by drop through a vessel filled with ozone, 
the essential oils and other substances which give the wine 
a " new" flavor are destroyed, and the wine much improved 
in quality. — M. Loew. 
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NEW MAGNETO-ELECTRIC MACHINE. 




In all the magneto-electric machines hitherto constructed, 
only an approximation to a continuous current has been ar- 
rived at, and that either by making each machine a compound 
one, having several armatures arranged so that, when 
the current ceased in one, it was taken up by the next, and 
so on, or, in other machines, by driving the armature or ar- 
matures at a very high velosity, so that the interval between 
the cessation of one current and the commencement of the 
next became inappreciable. 

In M. Gramme's machine, says the Mechanics' Magazine, 
the current, whether the machine be turned slowly or quick- 
ly, is continuous. Fig. 1 is a theoretical representation of 
this machine. It consists of a horseshoe magnet, N S, be- 
tween the poles of which turns an iron ring with an insulated 
wire wound round it in one continuous length. The inner 
beads of the turns of this wire are connected with small 
Btuds, s s ss, insulated from one another. The edge of the 
faces of two wheels, 
to w, press against 
these studs, as shown, 
Bo that as the iron ring 
with the wire wound 
around it rotates, three 
or more of these studs 
are always in contact 
with them. In the 
actual machines, each 
of the turns, as repre- 
sented in the engrav- 
ing, is really a separ- 
ate coil of several 
turns of wire, the 
junctions between the 
ends of one coil and 
the next being con 
nected with the studs ; 
and the iron ring is 
not necessarily one of 
round iron, but may 
be, or rather is, a short 
and very thick soft 
iron tube, and the per- 
manent magnet a pro- 
portionally broad com- 
pound one. The action 
of the machine may 
be explained as fol- 
lows : Let us regard the turn of wire just above the line, ha c, 
on the left hand side of the ring. The portion of the iron 
ring above this turn, that is to say, the portion nearest the 
pole, N, has the same polarity as that pole, while the portion 
of the ring below the turn has southern polarity. Now as 
the ring rotates about a, the portion of the ring above the 
line, ha c, becomes more strongly north as it approaches N, 
and the part below less south as it recedes from S ; and, final 
ly, when it arrives at N, the polarity on botli sides is the 
same, which is as much as to say there is no magnetism in 
it. This change causes a current of electricity to be induced 
in the wire. As the turn now moves on towards S, the iron 
in front becomes a south pole, and that behind a north pole, 
until it arrives at the line, h a c, when the difference of po- 
larity is greatest. This change sends another current through 
the wire, which, as the turn has become turned over in posi- 
tion, will be in the same direction as the former one, or rather 
will be a continuation of the first current, so that the turn 
of. wire, in changing from 6 to c, has a continuous current in- 
duced in it, as have in like manner all the turns before and 
after it. As now the turn moves further still, the magnetism 
becomes less and less, as at first, and finally, when at S, dis- 
appears, and on going still further becomes reversed as be- 
fore ; this causes a current to circulate through it in a reverse 
direction to the former one, and so also for all the turns be- 
fore and after it ; these currents together pass out through 
the studs, in contact with the wheel, w, and return when 
the circuit between the two wheels is completed (as they must 
be of course before any current can flow) through the wheel, 
w', and thus a continuous current is kept up as long as the 
wheel is kept rotating. The circuits of the machine are pre- 
cisely similar to two sets of cells joined up for quantity, that 
is to say, the last zinc plate of one set is joined to the last zinc 
of the other set, and also the last coppers are joined, as shown 
in Fig. 2, each cell representing one turn, or in the actual 
machine one separate coil. 

It will be seen that as each wheel always presses against 
three or more studs, the coils between these studs are short 
circuited, and do not add their power to the others. The re- 
sistance of the wire in the machine will be the resistance of 
the length of wire between the stud pressing against the 
higher part of the wheel, w, and the stud pressing against 
the higher part of the wheel, w ', taken parallel with the 
length of wire between the studs pressing against the lower 
part of the wheels, which is equivalent to rather less than a 
quarter of the resistance of all the wire taken in one length. 
The resistance is not exactly a quarter, because the coils be- 
tween the studs pressing on the wheels are in short circuit, 
and do not add their resistance to the othet wire. By con- 
structing the coils of thick wire, a current of great quantity 
can be obtained, or with a larger length of thin wire, one of 
great intensity. The electro-motive force of the current is 
directly proportional to the rate of rotation of the coils — 
that is, when the rotation is not extremely rapid, for the de- 
magnetization of the iron requires a Certain time. The ma- 
chine, from its great simplicity, is likely to have an extended 
use for such purposes as electrotyping, the electric light, etc. 



Lac Anilines for Staining Paper, Leather, etc. 

Springmuhl states that paper has hitherto been stained 
in two ways : either the material, previous to manufacture, 
was dyed with a substantive color, or an adjective color was 
applied to the finished paper. In the former case, a product 
was obtained colored through and through ; in the latter, the 
color is only on one side. With a compound of resinous 
matter and aniline colors dissolved in alcohol, the paper can be 
rapidly colored at once, on both sides, in the most splendid 
manner and in an infinite variety of shades. The best resin 
for the purpose is shellac, to which a little sandarach or 
turpentine may be added. The resinous aniline solution 
interpenetrates the whole mass of the paper, giving it a com- 
pletely even color, and a considerable luster. The two 
alcoholic solutions of color and of resin may, if needful, be 
kept separate till required for use. 

Every kind of paper, sized as well as unsized, can be pre- 
pared in the same manner. The process is very simple : the 
sheets of paper are drawn through the solution placed in a 



PENCIL LEADS. 



MAGNETO-ELECTRIC MACHINE. 

shallow vessel, and afterwards hung up to dry. By wetting 
one side of the paper, the same result may be produced, if 
the texture is not too thick. If the paper is thoroughly in- 
terpenetrated with color, it becomes, when dry, so compact 
and dense that one side can be subsequently treated with a 
different color. By adding a small quantity of an essence, 
the paper may at the same time be perfumed. Leather, etc., 
may be treated in the same manner. 

SAFETY KEROSENE LAMP. 



Many of the accidents resulting from the use of kerosene 
arise from the breaking of the glass reservoir when the lamp 
is overturned by any cause. To obviate this is the intention 
of the invention we illustrate, and the object appears to be 
attained by means at once simple and inexpensive. 




At A is shown the glass reservoir of the lamp, and at B a 
ring of india rubber which surrounds its largest circumfer- 
ence. A groove is formed in the glass, into which the rubber 
ring falls far enough to be kept securely in place, while, at 
the same time, it projects a sufficient distance from the re- 
servoir to form a protective cushion on every side. Upon the 
lamp being overturned, the india rubber cushion receives the 
force of the concussion and preserves the glass from injury. 
We have upset the lamp frjm which our cut is made a great 
many times, to test its strength, without effecting any dam- 
age whatever. 

Patented through the Scientific American Patent Agency, 
April 16, 1872. Further information can be obtained of the 
inventor, Mr. Adolph Otto, whose present address is 76 Ann 
street, New York city. 



Graphite, clay, and water are the ingredients of the leads 
used in the ordinary forms of pencil cases sold by jewelers 
and stationers. The graphite, or blacklead, as it is commonly 
termed, that is employed for the purpose is of the finest 
quality. After being ground to a powder, it is mixed with a 
peculiar dark blue clay, which is imported from Bavaria, and 
the whole is kneaded with water until it assumes the consis- 
tence of putty. 

The apparatus used in the manufacture consists of an iron 
cylindrical vessel, which is usually of about seven inches in 
diameter, and constructed of sufficient strength to withstand 
heavy-pressure. In the center of the bottom of this vessel, 
a small round hole is pierced, and inside the cylinder is a 
closely fitting movable steel plate which also has an aper- 
ture in its center, so that, when it is placed on the bottom of 
the vessel, the two openings coincide. The hole in the plate, 
however, is the smaller, being of a diameter equal to that of 

the leads to be made — 
so that larger or small- 
er apertures and, con- 
sequently, different 
plates are required for 
the various sizes of 
leads. 

Into the above men- 
tioned vessel, after the 
plate on its bottom is 
adjusted, the mixture 
is packed, which, on 
being forced down by 
a heavy pressure, is 
driven out through the 
hole in long flexible 
threads. These are 
received on sheets of 
metal, and each sheet, 
as soon as filled, is 
placed in an oven. The 
length of time occu- 
pied in the baking de- 
pends upon whether 
the leads are to be hard 
or soft ; if the former, 
they are kept in the 
oven for some time, if 
the latter, a short pe- 
riod suffices. This pro- 
cess completed, the threads are broken up into short pieces 
and arranged according to their sizes. There are nine of these 
sizes in the trade, numbered from 1 to 9 according to the 
length of the pieces. 

The finished leads are sent to the market packed in little 
boxes. The latter are either turned from wood or else pressed 
by dies from thin sheets of tin or brass. Large numbers of 
them are manufactured at Waterbury, Conn. 

Leads at wholesale sellat three dollars per gross. The trade, 
which is supplied mostly from manufactories in Philadelphia , 
is, we should j iidgs, of rather limited proportions, as one of 
the largest dealers in this city informs us that his sales rare - 
ly exceed three thousand gross per annum. 



Scarlet Dyeing on Wool and Silk. — Jegel proposes the 
following method of dyeing wool and silk scarlet by the 
simultaneous action of magenta and dinitronaphthol or 
naphthaline yellow. The less magenta is employed, the better. 
The method is to heat a dilute aqueous solution of naphtha- 
line yellow to near boiling, add so much magenta as amounts 
to two per cent of the naphthaline yellow, and then dye. 
The dye liquor must not be mixed when cold. If this is 
done, all the magenta is thrown down in an amorphous floc- 
culent state. If this has taken place, the subsequent appli- 
cation of a boiling temperature does not remedy the mischief, 
since a part only of the magenta thus precipitated is redis- 
Bolved, the rest melting together into a greenish golden mass. 
In this state, the liquid is quite unfit for dyeing, and even if 
filtered gives no good shades. 



Preparation of pure Indigotine by means of Carbolic 
Acid. — According to Mehu, carbolic acid, with the aid of 
heat, has the power of dissolving indigo blue readily. On 
cooling, the greater portion is deposited in a crystaline state. 
The cold solution has an intense purple blue color. In order 
to prevent the carbolic acid from congealing as it cools, a 
little alcohol may be added, which causes the greater part of 
the color to be deposited. Instead of alcohol, camphor may 
be used to the extent of one-fifteenth, or benzine. By 
using 500 grammes of carbolic acid, we can obtain two 
grammes of pure indigo blue (indigotin) in crystals which, 
under the microscope, appear remarkably regular. Mehu em- 
ploys indigo which has been previously washed, first with 
water, then with very dilute hydrochloric acid, and then re- 
peatedly extracted with boiling alcohol. 



Coating Zinc with Iron. — The objects should first be 
plunged into a hot solution of 160 gms. ferrous sulphate and 
90 gms. sal ammoniac in 2,500 c.c. of boiling water. After 
two minutes' exposure, they should be removed^and brushed 
off in water. This has for its object simply the cleansing of 
the surface. They are then again placed in the bath and 
heated, without brushing or washing, until the sal ammoniac 
fumes are gone, then washed, and this operation repeated 
three or four times, when a coating of iron will be formed 
on the zinc, which takes a fine polish under the brush. — M. 
Puscher. 
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Miners) Unions in Prussia. 

The oldest associations amongst working men for mutual 
aid, of which modern trades' unions are the youngest off- 
spring, are unquestionably the " Knappschaften," or miners' 
unions of Germany. They date back more than 600 years 
and were established wherever German miners migrated; 
they had written rules and regulations, and generally re- 
ceived corporate rights from the respective sovereigns who 
wished to encourage mining enterprise within their own do- 
minions, particularly for the sake of winning precious met- 
als. The German miners' unions exist over all Austria, Rus- 
sia, Norway, and Sweden, where the art of mining was in- 
troduced from Germany ; and the technical terms, still in use 
by the profession in these countries, bear witness to their 
German origin, as well as the general mining laws which 
regulate the acquisition of mining property from the State 
and the obligations of mining proprietors towards the sove- 
reign, who holds all mineral treasures under regal rights. 
In no other country but Prussia, miners' unions or " Knapp- 
schaff'ten " have been developed with so much care by legis- 
lation for the general benefit of the working miners ; and 
though they are still capable of improvement, they can fairly 
be pointed out as models which are worthy of imitation for 
the benefit of the other working classes. The report on the 
miners' unioDS in Prussia during the year 1870 has lately 
been published, and we find in it data which may prove of 
value to the mining interests of this country, where the im- 
provement of the social condition of a large population of 
miners is just now being eagerly discussed. 

The war of 1870 has not failed deeply to affect the condi- 
tion of the " Knappschaften," as over 30,000 members were 
forced by it to leave their peaceful calling and to enter the 
ranks of the army. The direct object of the miners' associa- 
tions is to render immediate assistance to its members when 
they are in need of it, so that, if injured by an accident or 
if taken sick, they receive assistance during the duration of 
their illness, besides free medical treatment and medicine. 
If their case should make it desirable, they are received 
without cost at one of the unions' infirmaries ; and in the 
event of death, the union furnishes the funeral expenses. 
If, through any accident or through age, they become too in. 
firm to gain any wages by their work, they receive for life a 
pension out of the common fund ; and according to the degree 
of their infirmity, they are classed as pensioners, or half pen- 
sioners, and obtain help accordingly. If a member leaves a 
widow and children behind him, the former receives a month- 
ly pension until she dies or marries again, while the children 
are assisted until they are 14 years old, besides free school to 
the same age. There are two classes of union members, 
permanent and temporary, the latter only acquiring personal 
rights, while the former, after 5 years membership, have 
their rights extended to all the members of their family ; but 
both classes forfeit their rights when they leave their union 
without permission, or cease to pay their contribution, which, 
as a rule, is 31 per cent of wages earned. The property of 
the union is thus principally derived from contributions of 
the members, but also to no small extent from voluntary do- 
nations, as well as from contributions of 1 per cent on their 
incomes, which the mine owners are legally obliged to pay. 
This fund is under the management of a committee of trust- 
ees, " Knappschafts Aelteste," who are freely elected by 
the members and placed under the control of the Govern- 
ment mining engineer of the district, who is made responsi- 
ble, to prevent defalcations and to see that members always 
obtain justice. 

On the 1st of January, 1870, the miners' unions comprised 
202,562 members, of whom 102,174 were permanent and 100,- 
388 temporary. The number of persons supported by the 
unions during the year was 45,057, namely, 9.267 pensioners, 
277 half pensioners, 13,883 widows, and 21,630 orphans, and 
school money was paid besides for 45,402 children. The to- 
tal income of the union was $1,600,000. During the year, 
medical assistance was rendered to 117,025 persons, sick 
wages were paid for 1,436,826 days, and 9,486 members re- 
ceived, in all difficult cases, free medical treatment at the 
hospital. Most of these cases were the results of accidents. 
■ — Engineering. 



CRYSTALLIZATION OF SILVEK, GOLD, AND OTHER 
METALS. 



BY DK. JOHN-HALL GLADSTONE, P.B.8. , F.C.S. 



There are few chemical experiments so well known as the 
growth of the lead tree, a specimen of which is on the 
table, together with a silver tree that is Slid to have been 
made by the late Professor Faraday. These carry our minds 
back to the time of the alchemists, who called the first, arbor 
Batumi, and the second, arbor Diana ; and they may be looked 
upon as the types of a krsre number of phenomena, in which 




the salt in one metal in solution is decomposed by some other 
metal. My assistant, Mr. Tribe, and myself have been lately 
examining these replacements, the metallic crystals which 
are thus produced, and the forces that act through the liquid. 
Out more special attention has been eivfn to the action of 




copper and nitrate of silver. The crystals of silver thus pro- 
duced differ both in color and form, according to the strength 
of the solution. If it be very weak— say one per cent— the 
copper is fringed with black bushes of the metal, which, in 
growing, change their color to white without any alteration 
of crystalline form that can be detected by a powerful mi- 



Fast Biding. — At Dexter Park, Chicago, recently, Charles 
Rettiker, " the California Boy," undertook the feat of riding 
on horseback 200 miles in twelve consecutive hoars, being at 
an average speed of sixteen and two thirds miles per hour. 
The track used was the circular one, seven eighths of a mile 
in length. Fresh horses were used for each round. On the 
the twenty-fifth round, the horse bolted the track and leaped 
the rail, falling upon its rider, who, however, not being much 
hurt, remounted and finished the round. On the 198th round, 
the race came to a sudden termination, as the horse again 
jumped the fence and thiew his rider with such force that 
he was obliged to be taken from the park in a carriage, and 
he now lies in a very low state, although the physician has 
some hopes of his recovery. He had made 172f miles in 
nine hours and twenty minutes, and but for the accident 
would undoubtedly have accomplished the feat. 




croscope. A stronger solution gives white crystals iroin the 
commencement, which frequently assume the appearance of 
fern leaves ; the analogy between crystals and growing plants 
is a most superficial one, but it is convenient to draw our 
names from the earden. Stronger solutions yield a crystal- 




line giowth rather resembling iurze bush, while those of 15 
per cent or upwards give a steady advance of brilliantly white 
moss. In all these cases, however, when the solution in front 
of the growing crystals has been somewhat exhausted, cer- 
tain prominent or well circumstanced crystals seem to mo 



Galvanic Action on Iron Ships. — It is an alarming fact 
in practice says the Engineer, and one that, being so perfect- 
ly in accordance with theory, ought to awaken no surprise, 
that should even a minute piece of copper come into contact 
and so remain, with the inside bottom of an iron ship then 
wetted with bilge water, as under the circumstances of the 
case, it, necessarily must be, active galvanic energy is es- 
tablished between the two metals, and iron being the sacrifi- 
cial metal of the couple, the bottom will, sooner or later — 
and sooner rather than later — be eaten through in a hole 
Somewhat larger than the superimposed copper. 




nopoiize the power, and to pusii lor ward through the remain- 
ing portions of the liquid. This gives rise to beautiful 
branches, which assume a variety of graceful forms, but, as 
a general rule, the weak solutions give feathery and pointed 



crystals, as in Fig. 1 : the moderately strong solutions tend 
towards jagged forms, as in Fig. 2 ; while the strongest grow 
branches that terminate, not in sharp points, but in rounded 
leaflets, as in Fig. 3. Besides this, there occur all kinds of 
crystalline combinations, as for instance, the spray sketched 
in Fig 4. It is very beautiful to watch the growth of these 
silver crystals round a piece of copper under the microscope ; 
a blue glass underneath adds to the effect, but they are best 
seen when they reflect a strong light thrown upon them. If, 
instead of putting a piece of copper into a drop of nitrate of 
silver, a piece of zinc be placed in one of terchloride of gold, 
there is at once an outgrowth of black gold, which speedily 
changes to an advancing mass of yellow, or perhaps of pur- 
ple metal ; and it is very apt to form beautiful fringes, or to 
shoot its yellow branches rapidly round the margin of the 
drop. Acetate of thallium yields a forest of thorny crystals ; 
and chloride of tin causes a luxuriant growth of large flat 
leaflets, or of symmetrical structures resembling fern leaves, 
except that the smaller fronds are arranged at right angles 
to one another. The new metal indium gives thick white 
crystals upon zinc ; while bismuth and antimony form black 
fringes resembling the first action of gold. 

The forms assumed by native metals resemble those pro- 
duced by this process of substitution. In some cases, indeed, 
it seems almost certain that the deposition of these minerals 
was effected in the same way, as for instance, the silver which 
occurs sometimes in tufts, sometimes in large crystals, on the 
native copper of the Lake Superior district. Gold is fre- 
quently found in cubes more or less rolled, but the leaf gold 
from Transylvania bears a striking likeness to the crystals 
that form in our laboratory experiments. Silver is often 
found native as twibted hairs or wires of metal — a form that 
never occurs in the decomposition of its nitrate by copper, 
but which can be artificially produced in another way. 

There has been noticed a singular tendency in old silver 
ornaments and coins to become crystalline and friable. Here 
is an ancient fibula from the Island of Cyprus, supposed to 
be at least 1,500 years old, which, through the greater portion 
of its substance, presents a fracture something like that of 
cist iron, and its specific gravity has been reduced in round 
numbers from 10 to 9. It contains a little copper. This 
property of certain metals, or their alloys, to change in con- 
dition and in volume, is worthy the attention of those whose 
duty it is to make our standards. Experiments should be 
instituted for the purpose of learning what metals or combi- 
nations of metals are least subject to this secular change. 

These metallic crystals are Nature's first attempt at build- 
ing. The material is the simplest possible — in fact, what 
chemists look upon as elementary. But how is the building 
carried on? What are the tools employed? Where are the 
bearers of burdens that bring the prepared pieces and lay 
them together according to the plan of the Great Architect ? 
We must try to imagine what is taking place in the transpa- 
rent solution. The silver, of course, existed at first in com- 
bination with the nitric element, and for every particle of 
silver deposited on the growing tree, an equivalent particle 
of copper is dissolved from the surface of the plate. The 
nitric element never ceases to be in combination with a metal, 
but is transferred from the one metal to the other. On the 
polarization theory, the positive and negative elements of 
the salt constantly change places and enter into fresh combi- 
nations, one consequence of which would be a gradual pass- 
age of the nitric element from the growing silver to the cop- 
per. This actually takes place, and there is a diminution of 
the salt at the ends of the silver branches, giving rise to an 
upward current, and a condensation of nitrate of copper 
against the copper plate, which gives rise to a strong down- 
ward current. These two currents are seen in every reaction 
of this nature. In the case of silver and copper, however, it 
has been proved that the crowding of the salt towards the 
copper plate is more rapid than would follow from the po- 
larization theory. The instrument employed for determin- 
ing this point was a divided cell in which two plates, one of 
silver and the other of copper, connected together by a wire, 
are immersed each in a solution of its own nitrate, contained 
in each division of the cell, and separated from one another 
merely by parchment paper. The crystals of silver deposited 
on the silver plate in this experiment are very brilliant. 

Th ere are other indications of the liquid being put into a 
special condition by the presence of the two metals which 
touch one another. Thus zinc alone is incapable of decom- 
posing pure water, but if copper or platinum be deposited on 
the zinc in such a manner that the water can have free ac- 
cess to the junction of the two metals, a decomposition is ef- 
fected ; oxide of zinc is formed, and hydrogen gas is evolved. 
At the ordinary temperature, the bubbles of gas rise slowly 
through the liquid, but if the whole be placed in a flask and 
heated, pure hydrogen is given off in large quantity. We 
have also found that iron or lead similarly brought into in- 
timate union with a more electro-negative metal, and well 
washed, will decompose pure water. 

As might be expected, the action of magnesium on water 
may be greatly enhanced by this method ; and a pretty and 
instructive experiment may be made by placing a coil of 
magnesium in pure water at the ordinary temperature, when 
there will be scarcely any effect visible, and then adding a 
solution of sulphate of copper. The magnesium is instantly 
covered with a growth of the other metal, and at the same 
time the liquid seems to boil with the rapid evolution of hy- 
drogen bubbles from the decomposed water. 

When, however, the force of the two metals in contact has 
to traverse a layer of water, the resistance offered by the fluid 
prevents its decomposition. This must also be an important 
element in the decomposition of a metallic salt dissolved in 
water, and, in fact, we have found that the addition of some 
neutral salt, such as nitrate of potassium, increases the ac- 
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tion — apparently by diminishing the resistance, of the liquid. 
If, too, we increase the quantity of the dissolved metallic 
salt, we get more than a proportional increase of deposited 
metal. Thus, in an experiment made with the different 
strengths of nitrate of silver on the table, the following re- 
sults were obtained in ten minutes, all the circumstances b*>. 
ing the same except the strength of th > solution : 1 percent 
solution dissolved -025 grammes copper; 2 per cent dissolved 
•078 grammes, and 4 per cent dissolved -224 grammes. 

In fact, it had been found that, in solutions not exceeding 5 
per cent, twicethe amount of nitrate of silver dissolved in water 
gave three times the amount of chemical action; and this 
was true with other metals also in weak solution. It is likely 
that this is not the precise expression of a physical law, but 
it agrees at least very closely with the results of experiment. 

The power arising from this action of two metals on a bi- 
nary liquid may be carried to a distance and produce similar 
decompositions there. This is ordinary electrolysis. Metals 
have been crystallized from their solutions in tiiis way, and 
Mr. Braham has made excellent preparations of crystalline 
silver, gold, copper, tin, platinum, etc., by using poles of the 
same metal as is intended to be deposited upon them. The 
forms thus obtained are precisely analogous to tnose pro- 
duced by the simple immersion of one metal into the soluble 
salt of another, and illustrate still further the essential uni- 
ty of the force that originates the two classes of phenomena. 



mxtumMsmi, 
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A Plea for the Classics. 

To the Editor of the Scientific American : 

In your issue, dated May 25, I noticed, in an article entitled 
"How to Conduct Scientific Investigations," this sentence: 
" Not only are physics and mechanics more pleasant studies 
than Latin, and chemistry more interesting than Greek 
grammar, but we assert that a man may make move money, 
by applying a mere superficial knowledge of these sciences, 
than by a much more profound knowledge or' the dead lan- 
guages." From the above, one would draw the conclusion 
that money making was the chief end of man. It' that be so, 
perhaps the writer is correct. But man was born for a higher 
purpose than the simple attainment of wealth. I maintain 
that every man who comes into the world was put here to 
make humanity better for his being in it, and not only for 
his own aggrandizement ; and he who fails in this, fails to do 
his duty. Society demands some benefit from ail, in order that 
it may advance. And fine literature will cause this advance- 
ment. I challenge any man to bring forth writings on any 
scientific subject whatever, chemistry or botany, natural his- 
tory or mineralogy, and in them will be found derivations 
from the dead languages. Ask any eminon: lawyer what 
advantage he has gained from the study of La'in aad Greek ; 
the universal answer wiil be "almost every thing." Look 
at his law books, and you will find nearly every alternate 
word to have derivation in the ancient languages Although 
I do not wish to depreciate Mr. Bryant's translation of 
Homer, yet I assert that no one can fully appreciate the work 
until he has read the original Greek. A man may have the 
most " profound knowledge " of any science, and yet it 
would be almost impossible for him to deliver a lecture on 
that subject and not make some stupendous grammatical 
mistakes, provided he is ignoi-Ant of the classics, thereby 
making himself the laughing stock of the community. Not 
long since, a case came under my personal observation, in 
which a young man who never had looked into an English 
grammar, yet had a tolerable knowledge of the classics, was 
placed in an examination on that subject (English grammar), 
with several who knew nothing of Latin or Greek, but had 
always studied English ; the consequence was that the one 
understanding Latin passed better than three fourths of the 
rest. This only goes to prove how utterly dependent our own 
language -is on the classics. When a boy or girl is striving 
to obtain an education, he or she should not only study what 
will be of practical utility, but what will prepare the learner 
for the battle of life. The study of these languages gives 
the brain a thorough drill that can be obtained in na other 
manner; it compels the mind to think, and think correctly ; 
to rely on its judgment, not on "its memory; whereas 
mathematics and natural sciences give exercise only to the 
latter, which, too often, is fickle. S;ep into the Senate cham- 
ber of the United States, count the noses, and you will find 
that a majority of the members are classical scholars and col- 
lege bred men. From the foregoing remarks, a > reasonable 
man can fa 1 to see that, while the sciences have their uses, 
they are still dependent upon language for their elucidation. 
And granting that more money may be made by their imme- 
diate use, nevertheless the classics lend ioflueuee to the 
" pen,' which rules the world, and which, as all men know, is 
more " powerful than the sword." In conclusion, allow me 
to quote the memorable passage of Cicero: - Idem ego con- 
tend'), cam ad naturam eximiam atque itlustrem accessit ra- 
tio qimdam conformaiio doctrinm, turn ittud nescio quid prce- 
claram ac singulare solere existere."* G. L. B\ 

Testing Turbines. 

To the Editor of the Scientific American: 

As a well written communication by Mr. A. SI. Swain, in 
the Scientific Amebioan of Jane 1st, on the subject of tur- 
bine wheels, pointedly allndes to a short ar'iela of mine, on 
page 223 of the current volume, and somewitu misconstrues 
me, I beg to say a few words in reply, not defensive, for my 



impression is that such are not needed, nor controversial, for 
I have not the time even if you had the space. 

The inference seems to have been formed that the test of 
which I spoke was made in raising water. I did not intend 
to say f his. I suppose in every test, if its commercial aspect 
is to rule, the water discharged, time, and the net result, are 
the elements of calculation. In this case, the head was 110 
feet, the water discharged by the hydraulic engine — not a 
ram — about 42 per cent of what the turbine used for the same 
work in raising a weight. If there is a more simple method, 
a more accurate one than this, I would like to know it. In 
Mr. Swain's communication, overshot wheels are instanced. 
I propose to follow them up as proof. If an ordinary over 
shot receives pressure earlier than at 45° away from a verti 
cal line through its shaft, it discharges it enough earlier, than 
at the corresponding angle below the shaft, to render it next 
to certain that the full weight of the water utilized cannot 
be greater than what is due to the capacity o> the buckets 
between these points. This quantity would be represented 
by the 90° remaining between them, or 50 per cent of the 
weight of water the buckets would contain if the whole di- 
ameter of the' wheel were effective. How then could 70° of 
the discbarge be raised to its head, even if taken from the 
tail-race ? And much less could it be done if taken from a 
mine. 

There is, doubtless, some " inaccuracy " about the process. 
A parallel holds good as between an overshot wheel, using 
about 90° of its cirsumference, and a hydraulic engine. In 
each, if the instrument is withheld from movement, the 
power is, retained; but with a turbine, a forcible total stop 
page only checks the flow, and power is lost. If in the most 
approved turbines, 8 per cent of water under pressure is in- 
tentionally freed, is it not done to give the best effect to the 
balance? And if so, does it not go to show that my use of 
the word " speculation" was not loosely taken? 

This loss by a turbine, I hold to be a fair representation of 
the disparity between the two systems; but it is very much 
understated in the 8 per cent; and the 12 per cent is demand- 
ed as a reasonable allowance for other things. Wherever al- 
lowances are asked, that have not been, perhaps cannot be, 
proved to be precisely light, I must still call them specula- 
tion. Only the weight of the water can be used as power, 
and a turbine does not use the whole. I cannot say that 86 
per cent of the power of water upon an overshot wheel has 
not been utilized, but lam incredulous for the reasons stated, 
even though the buckets were made to trip, after a vertical 
passage the distance of the diameter of the wheel. Your 
correspondent, in speaking of the test I suggested, to wit, 
that of forcing back to its head as mucli water as the power 
would raise, has apparently overlooked the allowance I pro- 
posed for every necessary mechanical obstacle. This allow- 
ance need not complicate the process; the difference between 
the quantity discharged and that replaced would measure 
the exhaustion of power; then if the "necessary obstacles" 
were or could be measured, and added to the replacement ef- 
fect, raising it to its original condition in the reservoir, my 
case would be lost. I have no arguments against turbine 
wheels; they are excellent devices and are doing immense 
service; but I only do not believe that they have ever used 
the percentage of power claimed. R. H. A. 

Baltimore, Md. 



-similarly, I assert that when reason adds, to an exceptional and enlight- 
ened natur?, some system of education, the celebrity and distinction tnat 
there may lie in is unknown.— iTds.] 



The Cherokee Tribe of Indiaos—A Subject Interest- 
ing to Antiquarians. 

To the Editor of the Scientific American : 

If I am correct in memory, it was near twenty years ago 
when I met with Henry E. Colton in Macon county, North 
Carolina, and his business seemed to be an inquiry after the 
ancient relics, as well as traditional history, of the former in 
habHants of the country, to wit, the Cherokee tribe of Indi 
ans. Mr. Colton directed one enquiry to myself: "What 
could have been the intentions of the Chero.-ee Indians in 
building so many large earth mounds that were met with in 
the low grounds of these mountain vaileys?" My reply was 
that " the Cherokee tribe of Indians disclaimed all knowledge 
of the origin of those earth mounds, as well as tli-3 purposes 
for which they were built; and, furthermore, that I had evi 
dence, satisfactory to myself, that these mountain valleys had 
once been inhabited by some race of people antecedent to 
their occupancy by the Cherokee Indians; and that this fact I 
inferred from the wide diversity in form, materia! aai quali- 
ty of their pottery, as well as their edged or cutting utensils, 
but more particularly as regarded their mode of sepulture, 
which, in all races, is permanently fixed; and tn pursuance 
of this subject, I related to Mr. Colton the following incident : 
After the Cherokee Indians abandoned the country in the 
year 1821, I, in a spirit of romance, became a small farmer in 
a wild and picturesque valley in the country the Ch^rokees 
had left ; and while plowing, in a low ground or bottom Bella, 
in pas.drjg over a certain spot the pkow produced a rumbling 
hollow sound, and this led to digging — rather scraping away 
the earth — in quest of the cause; at the depth of fourteen 
inches I met with charcoal, and then a clay slab that had been 
so liuhly induratr.d by burning that it hai the hardness 
of a brick. An effort was made to take this slab up entire, as 
it was but seven feet in length and four in width; but this 
we failed to do, as it broke in turning it over. But what was 
our astonishment to find, on the reverse or under side, the 
complete cast of a human body, not a vestigs of which was 
to be found 1 From all the appearances, the opinions 1 formed 
at that time (and these opinions have not changed) were that 
at some remote point in the world's human history, some pe- 
culiar race o' people inhabited this country, whose mode of 
sepulture was to place the body »f their dead ia a shallow 
grave in a nude state and on its back, with the limbs ex- 
tended at full length, cover it witu soft clay mortar, pile 



, wood upon it and consume the body with fire. Furthermore, 
| the problem was suggested : May it not be that this race, bo 
| far back in the history of man, were the mound builders? In 
my farming, I found but two other of these burnt clay sep- 
ulchres. All of these facts I narrated to Mr. Colton, and 
about thirty years after their discovery, and after the abra- 
sion of time and the wear of the plow share in farming my 
lands had reduced these casts in the clay slabs to fragments. 
For the first time after the delivery of the above narrative 
to Mr. Colton, I met with him at a Cherokee Indian ball play, 
and this was in the year 1860 ; and he addressed me, as I then 
though*!, somewhat rudely, in these words: " Mr. McDowell, 
some years ago you described to me some peculiar Indian 
sepulchres you had found in your fields — have you, since then, 
discovered any more of these?" My reply was " I have not." 
He rpjoined : "The reason why I now name this subject is 
this : I published your narration, and archaeologists and anti 
quarians give no credit to your story, because, they say, it is 
contradictive of all the modes of sepulture yet discovered 
among the various tribes of Indians on this continent, and it 
is due to your reputation as a man of truth to find and ex- 
hibit one other of these sepulchres." I was wilted by Mr. 
Colton's words and manner, because, not knowing for why, I 
felt as though I were half a villain. I made him, I fear, an 
unmannerly reply that was more practical than pious, and 
have not seen Mr. Henry E. Colton since, nor have I searched 
for another sepulchre for the purpose of redeeming my lost 
reputation as a man of truth. 

And yet a kind Providence has saved me, from going down 
to my grave disgraced, in this way: The 16th day of this 
month was the recurrence of my seventy-seventh birthday, 
and a team of oxen were pulling a deep running plow through 
my field, when the point of the plow struck upon the side of 
one of these burnt clay sepulchres and rent from it a small 
portion of an arm, I had the plowing stopped, aud the lo 
cality marked, and it shall remain intact until some scientific 
indivi lual arrives who can superintend the delicate process 
of raising the sepulchral slab without injury to the cast of 
the human figure impressed upon it. I have intrusted the 
procurement of the proper mau to direct this delicate opera- 
tion to Colonel C. W. J»nks of St. Louis, now superintending, for 
the American Corundum Company, the working of the Cull- 
aeajah corundum mines in this county. 
Franklin, Macon county, N. C. Silas McDowell. 

P. S. Since the 25th iust., when Colonel Jenks and myself 
cojversed publicly on the above subject, eleven of these sep 
ulchres have been reported to me, found in different locali- 
ties. S. McD. 

Do Snakes Charm Birds' 

To the Editor of the Scientific American : 

In taking- a morning stroll by a board fence, I discovered 
a cat bird fluttering along on the edge of the top board, wnich 
was about one inch in thickness; aud walking closely up to 
it, say within four or five feet, I discovered a black snake, 
about four or five feet long, lying well balanced on the edge 
of the top board. Neither the bird nor his snakesbip seemed 
at all disturbed at my proximity ; but the former, crying 
and with hanging wings, would advance and retreat, each 
time seeming to approach nearer to the glistening eyes of its 
charmer. My sympathy was at once aroused for the bird, 
and fearing that in its next advance it would be taken cap- 
tive, 1 took off my hat and held it on the fence about two or 
three feet from the snake's head " to break the charm;" but 
to my surprise, as before, here came the bird towards the 
hat ; it tievv over it and lit on the fence near to the serpent's 
tail. I then armed myself with a cudgel about two feet 
long, and stepped back about a rod from the parties to observe 
strategic movements. The bird continued the same move 
ments at the tail which it had done at the head, advancing 
and retreating, drawing nearer each time, until finally it lit 
on tha tail, then off on the fence, still fluttering, chirping and 
crying. His snakeship did not seem to fancy an attack in 
the rear, and slowly lowered about one foot of the tail end, 
and let it hang down the side of the board. Tise bird, en- 
couraged by this move, again and again lit on the back part 
of the body toward the tail and once struck it with its bill. 
The snake not being- able to turn its head back and keep its 
balance on so narrow a base, it retreated from the bird, com- 
ing towards me (it seems that I was not worth its notice), 
moving slowly along until it reached the post, passing it far 
enough for the middle of its body to rest on the post. I be^an 
to thiuk that it had given up the chase; but, not so, for, with 
all the wisdom of the serpen!; and the calculations of a civil 
engineer, he turned kis head, doubling himself until his 
head was within about six inches of the end of the tail, 
head slightly elevated, and seemed to say : " Now, birdie, come 
on." Sure enough, it came, fluttering and crying as before. 1 
advanced to within about three feet of the snake, stick in 
hand, ready for the "clash of arms." The bird approached 
so near before retreating, I feared to let it advance anottier 
time, and immediately made battle in its behalf, and so slew 
the " sarpint." A darkey, witnessing the conflict, took the 
snake, sayiug: "I will hang him up wid his belly to de 
clouds to make de rain come." And now I cannot tell whether 
or not a snake can charm a bird ; can you ? 

H. L. Eades. 

South Union, Ky. 



The Nebnlar Hypothesis. 

To the Editor of the Scientific American : 

Your comment* on the " Nebu'ar Hypothesis," page 345, 
current volume Scientific American, are very interesting, 
but I diffir from you. I am c influent that tne equatorial 
zone cooled first and that the mighty f,->rce of that shrinking 
belt was resisted by no other force. The central mass was 
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too light and powerless ; we cannot rotate an inflated blad- 
der and burst it by the weight of air contained therein, as the 
air would escape through the pores of the bladder, but we 
can burst it by the weight of the bladder itself. 

If any portion of the nebulae was left behind, it was the 
lighter portion, which, owing to that irresistible shrink, spir- 
alled to either pole and like smoke from a pipe streamed on the 
so J a r orbit. True, the action of gravitation would be greatt st at 
the poles, but the spiral would reduce it to a minimum, 
as in a jack screw. Nebulous rings could have formed in 
no other manner ; spheres could have been formed by shrink- 
ing belts. Tire. 

Paris Green and Potato Bugs. 

To the Editor of the Scientific American : 

Much has been said, and a great deal written, concerning 
the use of Paris green for the destruction of the potato bug. 
Many advise the use of it dry, mixed with flour. Last year, 
I tried another way, which I think is safer and cheaper ; and 
it proved very effectual. As it may be a benefit to many, I 
give it as follows : 

Take one large table spoonful of Paris green and mix it 
with ten table spoonfuls of flour. These must be mixed very 
thoroughly, till the mass is of one shade ofc olor throughout. 
Take of this mixture, two table spoonfuls, and put it into a 
gallon of water. Stir this till it is all well mixed through 
the water, and stir it occasionally to keep it from settling, — 
for if it is not kept stirred, it will settle. Put the water thus 
prepared into a sprinkler, and apply when the plants are 
dry and the larva? are at work. In a very few minutes, the 
larva) will have gone to " that bourne whence no traveler re 
turns." 

The liquid applied this way, twice or three times during 
the season, will be sufficient to protect the plants. Used in 
this way, while it will destroy the insects, there is no danger 
of its hurting the plants ; nor does sufficient go into the 
ground to do any harm. X. Perry Mentor. 

Sans Souci, Ohio. 



THE HEW STATE CAPITOL AT ALBANY, S. Y. 

After three years labor, and at a cost of two millions of 
dollars, one third of the newcapitol at Albany, the design for 
which we illustrated on page 242 of Vol. XXIII., may be con- 
sidered complete. The foundations are laid, and the water 
table, and four feet of the first story walls, is in position. 

The structure covers about three acres of ground, its 
width being three hundred feet, and its depth, four hundred. 
The cellar is excavated 26 feet and its floor is covered with a 
solid bed of concrete iour feet in thickness. On this rest 
the piers of massive brickwork which, surmounted by 
groined arches, bear the weight of the structure. Long' 
vaulted passages are thus formed which, intersecting each 
other, traverse the entire cellar, some leading to apartments 
in the corners of the building, others to the large hall in its 
center. The last mentioned division of the cellar is designed 
for an engine room, and is to contain four large furnaces and 
two engines, to be used for warming and ventilating the edi- 
fice. The ceiling of this apartment is, like those of the pas- 
sages, formed of groined arches. These are 20 feet high, 
their spans varying from 11 to 20 feet, and are considered the 
finest specimens of masonry of their kind ever constructed. 

Tke foundation of the main tower is the heaviest piece of 
solid ttone work in the building. It is pyramidal in shape, 
its base being 150 feet, and its top, 80 feet square. It is sunk 
six feet below the surface of the cellar, and its extreme 
strength is necessitated by the immense superincumbent 
weight of tower which will be constructed entirely of stone 
and iron, and will reach a hight fifty feet above that of the 
dome of the Capitol at Washington. 

The exterior foundation walls are 20 feet thick ; their 
lower courses are built of a species of blue limestone of 
great hardness, obtained in Essex county in this State. The 
upper portions, which are more liable to be affected by frost, 
are constructed of Saratoga granite, and the lintels, of a very 
coarse granite from Fall River. The water table is built en- 
tirely of Dix Island granite, the company supplying that 
stone having had a contract to employ it exclusively in that 
part of the structure. On the completion of the water table 
and the consequent expiration of the Dix Island Company's 
contract, new proposals were invited from other quarries to 
supply the stone for the rest of the building. Sixteen com- 
petitors entered, and, in the end, the work was awarded to a 
company in Yarmouth, N. H., who agreed to furnish the 
stone at To cents per cubic foot delivered at Albany. It 
seems, however, and the fact will account for the delay in 
the progress of the work which the daily press have lately 
made the subject of unfavorable comment, that the Yar- 
mouth Company failed to carry out their contract, sending only 
some eighteen or twenty carloads of stone around by land at 
considerable expense. The Keene quarry, of Keene, N. H., 
offering to supply their stone at 85 cents per cubic foot, the 
commissioners have agreed to take the balance of the mate- 
rial from that source. 

Of these three varieties of granite — the Dix Island, the 
Yarmouth, and the Keene — the Dix Island is much the 
coarsest in texture ; the Yarmouth and Keene stones resem- 
ble each other very closely, both being white, fine, and hard. 
The Keene, however, is found to be slightly the most brittle 
under the cutting tool. 

The etone is quarried in enormous blocks, some weighing 
as much as thirty tuns. They are so cut as to make all the 
angles of the building solid, or, in other words, there is no 
angle on the out-ide, of the building where two stones meet 
and form a joint. The manipulation of these ponderous 
masses was, of course, at first a matter of no slight difficulty, 



but lately a form of derrick has be m devised by which they 
can be raised or transported from place to place with the ut- 
most facility. The apparatus consists of a heavy platform 
mounted on trucks and resting on a track, the rails of which 
are some sixteen feet apart. On this platform is a ponder- 
ous crane, secured by strong wooden stays. To the crane, 
heavy tackles are attached, the falls leading to a hoisting ap- 
paratus worked by a five horse power engine, situated on the 
rear end of the platform. This engine, being geared to the 
wheels of the latter, supplies the motive power; so that a 
stone can be lifted by the crane and the whole machine moved 
bodily to any desired point. 

Seven hundred men are now at wojk upon the building, 
the majority being engaged in siting the stone, which is 
supplied in the rough, into the p^fsiired forms. Two largo 
sheds serve as workshops, movable derricks running on tracks 
transporting the stones to any required locality. The work 
is systematized with the greatest care. Each man is required 
to work his stone through from beginning to end. The 
stone is numbered and the work measured, so that it can 
readily be seen whether the full day's work has been prop- 
erly performed or not. The hands are paid by the hour. 
They struck some time since on account of some workmen 
from another State being put to work with them, and at 
the same time demanded $4.50 for eight hours work. A 
short time had elapse?., however, before the union in this city 
informed them that it could support them no longer, and con- 
sequently they compromised at 45 cents per hour, and signed 
an agreement to find no more fault either in their wages or 
in the fact of non-union men being put to work with them. 
When the present excitement commenced, a committee en- 
deavored by threats and other means to induce another strike, 
but on the wages being raised to 50 cents per hour, the men 
declared themselves satisfied and refused to resort to any 
further coercive measures. 



A Monster Cannon, 

The Russian government has lately constructed and tested 
an immense smooth bore cast iron cannon, made after the 
method of the American Rodman guns. The Engineer says 
that the weight of this weapon in a finished state is 44 || 
tuns. The weight of the .projectile to be employed — a cast 
iron spherical one — is 900 lbs. In trying the gun, in all 313 
rounds were fired, the normal charge of prismatic gunpowder 
being about 117 lb. The experiments of firing were con 
ducted on the river Rama, the high bank across the stream 
serving as a butt, which was at a distance of about 1,400 
yards of the gun. The weapon was placed under an iron 
plated covering of a peculiar construction. On the discharge 
of the piece, the concussion of the air was so great that in 
the village of Matoriloro, situated at a distance of one third 
of a mile, the chimney stacks fell in when the w'md v/hs 
biowing in that direction. The sound itself, although loud, 
was not deafening, and persons standing even under the icon 
plated covering were able to support both the nnise and con- 
cussion of the air. The iron gun carriage weighs 6. '-J- tuns. 
The breech of the gun is elevated and depressed by means 
of a screw ratchet key. For facilitating the running forward 
of the gun, a system of cog wheels is introduced, and for the 
diminution of the recoil and the hoisting of the charge and 
projectiles, special appliances are provided. The moving of 
this enormous mass of iron can be effected easily by three 
men. 

After the introduction into the military art of rifled cannon, 
the conviction became established of their unconditional 
superiority over the smooth bores. As regards guns of small 
caliber, this opinion may very likely be correct ; but with 
respect to naval guns of the largest calibers, it would be 
difficult to give the preference either to the one or the other 
system. Without going into particulars of the merits or 
demerits of the one or the other description of weapon, we 
will point to one important difference in the effect of the 
spherical projectiles of the smooth bores and the oblong 
ones of the rifled guns ; the latter will hit an iron plated 
target at a greater distance than the former, and, so to say, 
pierce it through ; on the other hand, the former will pro 
duce a far greater amount of concussion, shaking loose the 
rivets of the plates and bolts of the target, and bounding on 
the plates and cracking them. Besides the difference in the 
destructive action of these weapons, there is an enormous 
difference in the cost of production. Tkus, for instance, ac- 
cording to a statement of Mr. Grasshof, the price of a 20in. 
smooth bore gun will be, when produced in quantities, about 
$8000, whereas an 11 in. steel rifled piece corresponding to 
the same could not be produced under $30,000. 

New Flsnlug Smack. 

A marine novelty worthj^ of attention was lately exhibited 
in Glasgow. Lt was a model of a welled fishing craft, 4ft. 
long, with 19 in. beam, clinker built and neatly finished. 
The exhibitor was Mr. Dempster, of Kinghorn, who is well 
known for his advocacy of deep sea fishing, and who pro- 
poses to convert ordinary open decked fishing smacks into 
well decked boats, by laying a well caulked deck or flooring 
from stem to stern, at a hight of 2^ft. from the keelson, the 
space beneath this deck forming the well, which i-i filled 
with sea water from several small circular holes in the bot- 
tom of the boat. At a bight of 5ft. or 6ft. above the well 
deck there is another deck, which rises to within a foot of 
tke gunwale, and which, bsing' water tight and comfortable, 
is adapted for the quarters of the crew, Mr. Dempster has 
proved the advantages of this style of fishing craft by actual 
results in practice ; and he claims for his system the advan- 
tage that, no matter what seas the boat may ship, it is im- 
possible for it to be swamped, as the water immediately 
makes its way out at the bottom. 



New Theory of At i;i'">sj»'«iei'lc E!ec»ricity. 

A correspondent, Mr. G. Wright, of U,r.-.k Fills, writes aa 
follows : 

" The earth is surrounded by an electrical ittmSj/here wVcb 
is subjsct to the law of gravitation, mid is consequent'}' 
more dense near the surface of the earth, and more rare in 
the higher regions. All the phenomena of electricity B.<e 
due to the disturbance of thi=s electrical atmosphere, in con- 
nection with the resistance) of diffe ent substa«fies to ttie 
passage of the eler.ric fluid. When any substance has more 
electricity than another substance near it, it is in a positive 
or charged condition; when it has less, it i^s in a negative 
condition, and the attraction which negative subat-inces ex- 
hibit for the positive is only the tendency to restore the 
equilibrium. 

If a bladder be filled with air near the surface of the earth, 
and then elevated to a considerable distance, the confined 
air will burst the bladder and escape, because the atmosphere 
whiela surrounds it in these higher regions is of less density. 
So if a metallic bail, having the elecrif'al condition natural 
to the surface of the earth, be suddenly elevated, its natural 
eiectricity becomes a charge, which may be drawn off by a 
spark. This fact can be demonstrated, on a still day when 
the air is free from moisture. Now, what better evidenoe 
do we want to prove that the earth is surrounded by an elec- 
trical atmosphere, more dense near the surface of the earth, 
and that the charge on the ball which was elevated is due to 
the lesser density of the electrical atmosphere which there 
surrounds it ? When we add to this the chain of evidence 
which results from the explanation, of electricity in the 
clouds, the causes of aurora polaris, the daily variation of 
the magnetic needle, and every other electrical phenomenon, 
on this hypothesis, the proof is as positive tkat the earth is 
surrounded with an electrical atmosphere as that it is sur- 
rounded with an aerial one. 1 have spent several years in 
experiments and observations to demonstrate the truth of 
this hypothesis, and upon it to establish a theory that shall 
be applicable to all electrical experiments and phenomena, 
and am astonished at the facility with which all questions 
pertaining to this subject can be solve i." 



Refractory Clays. 

Bisch off finds that the analysis of a clay gives a distinct in- 
dication as to its power of resisting extreme heats. The tem- 
peratures were measured by keeping the clay at a white heat 
till wires of iron or platinum were f used. The value of a re- 
fractory clay is found by the proportion of the alumina to the 
fusible matter, and again by that of the alumina to the silica. 
The more alumina a clay contains in proportion to the fusible 
matter (iron, alkalies, etc.,) the more refractory is it. Silica, on 
the contrary, augments its fusibility. Of two clays contain- 
ing alumina and fusible matter in the same proportions, that 
which contains least silica is most refractory. Save in cer- 
tain determinate cases, the clays containing alumina, silica, 
and fusible matter in equal proportions have an equal power 
of resisting fire. If we give to clays the general formula — 
m AP J -4- n Si O 2 -f" RO, the degree of resistance to fire is 
measured by — The higher the value of this fraction, the 
more refractory the clay. 

111111111 I Itf > i Ip^Wi ' 

Put up Your Jam while Hot. — It is said that ordinary 
jam — fruit and sugar which have .been boiled together for 
some time — keeps better if the pots into which it is poured 
a.re tied up while hot. If the paper can act as a strainer, in 
the same way as cotton wool, it mast be as people suppose. 
If one pot of jam be allowed to cool before it is tied down, 
litttlo germs will fall upon it from the air, and they will re- 
tain their vitality, because tkey fall upon a cool subsiau-je; 
they will be shut in by the paper, and will soon fall to wo±k 
decomposing the fruit. If another pot, perfectly similar, ba 
filled witk a boiling hot mixture, and immsdiaieiy C)vt.red 
over, though, of course, some of the, outside air must ba shut 
in, any germs which are floating in it will bo sc.uded, axd in 
all probability destroyed, so that n> deeujaposition cam take 
place. 

Hydkofltjomo Acid. — 'J>. A. P. S, S'uart n marks that 
every one who nas pe;:.<md liytivoriuiric nc d kno.vj that 
sulphuric acid aui il-i'ic r pur t'rra aa exei •'tiingiy hard rock- 
like compound, anl that it ij very diiliculi to reoiovn this 
from a platinum letort. Tu« ijc >i',veiiUnc6 ms,y be .t^jideJ 
by mixing with the li i>r spar ab >ut, an t q tal .v ight of gy (>- 
sum and the p'o.ier quantity of snl t /n>ic.u uci \ Afti-r the 
hydrofluoric acid has been nxp.lled by heat, the rnat-s in the 
retort is found to be of a pasty nature, and is easily removed 
by water. 

ibbd i iflfin H iimii . 

Father CijEV-Rland, — Charles Cleveland, a respected 
clergyman of Boston, Mass., widely known for Ills useful and 
faithfui labors, died recently in that city, at the teinarkable 
age •£ one hundred years — less sixteen days. He retained 
his faculties up to the moment of his death, and continued 
in the exercise of his peculiar ministrations a* city mission- 
ary until within a few weeks. After attaining his niujority, 
he spent forty years in mercantile pursuits. His work for 
the past forty years has been remarkable. He devoted his 
whole time to ministering to the poor, and his labors were 
highly appreciated. 

Stretching op Chains — Professor Trowbridge, of Yale 
College, has stated that at tke Novelty works, N. Y., he once 
made a chain one thousand feet long, to be used for pulling 
a load of ten tuns up an incline five hundred feet l#ng and 
one hundred feet high. In one year he took out, little by 
little, sixteen feet of slack caused by stretching. The chain 
got stretched out in time, though, and the* did not alter. 
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Improved Piano Truck. 

The improvement we illustrate consists in making the 
trucks adjustable in regard to the bed which carries the load, 
so that they can be fixed at any required distance apart, by 
which means they may be fitted to stairs of various forms, 
and used to run pianos, or other heavy goods, up and down 
them. They are also readily detached from the bed when 
required, to facilitate loading or unloading. 

Our engraving represents the improved 
truck while conveying a piano up (or down) 
stairs. 

A is the bed, which is furnished at one end 
with the handle shown, and at the other with 
two straps, one of which is seen in the en- 
graving. It is also furnished with four 
cushions, two fixed and two adjustable, on 
which the piano rests ; three of these are 
partly shown bet ween the bed and the piano. 
The trucks, B, are provided on both sides 
with grooved slides, as at C, by means of 
which they are made to travel on, along, or 
off the bed, A. They are fixed to the bed in 
any desired position by the screws, D. 

In ascending or descending stairs the trucks 
are adjusted to the position shown in the 
drawing, so that, when one pair of truck 
wheels are snug against the riser of one stair, 
the other pair are rolling on the tread of an- 
other. By this adjustment one pair of wheels 
is always in position to be raised or lowered 
to the next stair. When required to put the 
piano into a wagon, the truck is raised by the 
straps until the handle end touches the 
ground, the piano resting on the handle ; the 
upper truck is next slid off the front of the 
bed, which is then let down into the wagon ; 
the other truck is then removed, and the bed 
and piano slid in. In taking it out, the bed 
is pulled out far enough to have one of the trucks put on it ; 
the inner end is then raised until the outer end rests on the 
ground, when the other truck is put on ; it is then gently 
lowered until the bed stands on all four wheels. While 
moving the piano over floors, sidewalks, etc., the spiing of 
the bed between the cushions on which it rests prevents all 
jar to the instrument. 

Altogether this seems to be a very useful as well as an in- 
genious invention. It is protected by patents issued March 
16, 1809, and September 19, 1871. Further information may 
be obtained of the inventor, Mr. Charles A. French, of Da- 
venport, Iowa. 

Sawing, Boring, and Planing Machine. 

The invention we illustrate supplies workers in wood with 
a useful machine that can be readily adjusted for service 
either as a scroll saw, a circular saw, a planer, or a boring 
machine, and which may be run by hand or by power, as de- 
sired. Its most important feature is a skillful and effective 
contrivance by which the speed is multiplied and the power 
conveyed from the driver to the tool. 

The machine is represented in Fig. 1, and 
Fig. 2 shows, in detail, the peculiar arrange- 
ments of pulleys and belting for conveying 
the power, etc. A is the driving pulley or 
drum . B are belts which pass around it, and 
around the loose pulleys, C. These belts are 
drawn inward, on opposite sides, as shown in 
Fig. 2, so as to surround the shaft or small 
pulley, D, and communicate motion to the 
same. The loose pulleys, C, run on a shaft 
attached to the upper ends of two levers, one 
of which is partly shown in Fig. 2 ; the low- 
er ends of the levers are connected by a cross- 
bar, to which is attached a strap that admits 
of being secured to the frame of the machine, 
as shown in Fig. 1. By this arrangement the 
tension of the belts is adjusted. The shaft, 
D, extends across the frame, and carries at 
its outer end the fly wheel, E; this is at- 
tached by a pin to a connecting rod which 
gives motion through a crank to the rock 
Bhaft, F, the crank being adjusted so that the 
revolution of the fly wheel only rocks the 
shaft. This motion of the rock shaft is con- 
veyed through slides to the scroll saw, caus- 
ing it to make its downward stroke ; the re- 
coil is secured by the band, pulJeys, and spi- 
ral spring seen at the top of the machine. 

To the shaft, D, may be attached a circu- 
lar saw in the ordinary manner, and to its 
inner end (not shown in the engraving) a cut- 
ter head, suitable for light planing or mold- 
ing, or a boring tool, may be affixed . The 
table is provided with gages, and is adjusta- 
ble to any elevation required by the character of the work. 
Our engraving shows both scroll and circular saw attached 
to the machine, but, in practice, when the scroll saw is used, 
all the other tools should be detached from the shaft ; and 
wheu either circular saw, planer, or boring tool is employed, 
the crank pin of the fly wheel should be detached from the 
connecting rod, and the operation of the scroll saw prevented. 
The position of the belts on the pulley or shaft, D, puts equal 
pressures on opposite sides of the same, and does away with 
all side strain. Almost the entire periphery of the shaft is 
in contact with the belts, and a very large surface contact, as 
compared with the size of the shaf t, is obtained. This, and 
tho tmmmot the uw.al $ntet'»e<Hftt<]! feelta and pulleys em- 



ployed for attaining speed, insure the utiVzation of the 
power applied and prevent its waste. We are informed that 
the hand power machine has been employed to saw three 
inch hard oak felloes and other carriage work with perfect 
success. It is manufactured extensively by the Greenwich 
Mowing Machine Company, of Greenwich, N. Y., of whom 
further information may be obtained. 
Patented through the Scientific American Patent Agency 




FRENCH'S PIANO TRUCK. 

for the inventor, Mr. William Weaver, October 3d, 1871, and 
January 30, 1872 

Impurities In the Air. 

Carbonic acid is not a poison by reason of any action on 
the blood. When it is present in the atmosphere in large 
amount, the glottis spasmodically closes, and death ensues 
from asphyxia. When in small proportion, it is still not 
taken into the system, but it interferes, to the extent of its 
presence, with the absorption of oxygen, and the elimina 
tion by respiration of the blood. Essentially, therefore, its 
action is that of a ligature to the trachcea. Thus I put this 
mouse into a jar of pure carbonic acid gas, and you observe 
%iA the animal dies in a few seconds. This other I place 
in an atmosphere containing forty per cent of carbonic acid, 
and death takes place after a longer interval, but still in es- 
sentially the same manner as in the first instance. If, how- 
ever, as in the next experiment, I remove the animal before 
death takes place, and expose it to a free current of atmos- 
pheric air, recovery follows very promptly. It is hence ap- 
parent that carbonic acid gas is not a directly poisonous sub- 



ration goes on again as in health ; just as, when a man hangs 
himself, and is cat down before life is extinct, recovery can 
generally be effected. 

Phosphuretted hydrogen — a form of phosphide of hydro- 
gen — is given off from all animal bodies, and especially fish ; 
phosphorus abounding in these animals. It is the element 
which renders luminous the emanations from decomposing 
substances, and is frequently seen in the form of masses of 
luminous vapor over graveyards and other 
places where phosphorized bodies are under- 
going decomposition. It is exceedingly poi- 
sonous, and acts with great energy on the liv- 
ing animal body when absorbed into the blood 
through respiration. 

Sulphuretted hydrogen is still more poison- 
ous, and is a constant emanation from decom- 
posing animal matter. Dupuytren found that 
-g^-Q part of this gas in the atmosphere was 
sufficient to kill birds in a few seconds. In 
my own experiments, I found that small ani- 
mals died after a few minutes when the 
Totttt P ar * °* sulphuretted hydrogen was 
present. 

As you see now, I place this mouse under a 
large bell glass, and introduce a very small 
amount of sulphureted hydrogen. The ani r 
mal dies quietly, after an exposure of less 
than five minutes. 

This was probably the chief agent in caus- 
ing death in several cases which have occur- 
red in churchyards and dissecting rooms. 

The ammoniacal compounds and carburet- 
ed hydrogen are also highly deleterious, 
and when inhaled in concentrated forms are 
speedily fatal. 

But, besides these, there is reason to sup- 
pose that there are present, in the atmos- 
phere contaminated with animal emanations, 
certain living organisms. 




The Diamond Fields of South Africa. 

On the geological questions connected with these diamond 
fields, Mr. John Paterson has propounded some new views 
based on a minute and careful examination of the appear- 
ances which presented themselves to him on a visit to the 
diamond fields. He discredits the theories which would re- 
fer the presence of diamonds in Grequaland West to any 
distant sources, and thinks the evidence incontestable that 
the marl soil, as he named it, in which the gems are now 
found, is the true matrix soil of the diamond. This marl 
soil, he considers to be the metamorphosed carboniferous 
shales of the country, and the change which has worked up- 
on these shales, by which they have been transformed from 
the black carboniferous shale into the whitish ashy marl in 
which the diamonds are found, he attributes to intrusions of 
greenstone trap, which traverse the country from N. E. to 
S. W. in continually recurring dykes. Mr. Paterson gave 
some very interesting details of the extent and richness of 
the diamond diggings in South Africa, and in his picture of 
the Gong-Gong and Delport Diggings as 
" Great Rushes " in diggers' phrase, resem- 
bling in extent and richness Colesberg Kop- 
je, but now nearly worked out, not by the 
hand of man in a few years, but by the angry 
waters of the Vaal River through many ages 
he found much groundwork of hope that the 
diamond discoveries of South Africa are to 
be no fleeting passing industry, but a contin- 
uous employment, not only for many years 
but for many ages. 



WEAVER'S SAWING, BORING, AND PLANING MACHINE 




stance, but that it simply interferes with the performance of 
processes which are essential to life. When its influence iB 
removed, provided th« animal is not in ttrtieule mortis, respi- 



Tcstlng Burning Fluids. 
Pethuel Millspaugh of Kent, Conn,, has 
obtained letters patent for an improved test 
for burning fluids. 

This invention provides an improved in- 
strument for testing kerosene oil and other 
illuminating fluids, and also for determining 
the specific gravity of fluids generally. The 
apparatus consists of an upright glass cyl- 
inder which is supported in the top of a 
chamber formed in the uppet part of the 
baee. A lamp is placed in the base, the heat 
from which is transmitted through the cham- 
ber to the lower part of the glass cylinder, 
and the chamber may be made to contain air, 
water, etc., as required to regulate its inten- 
sity. The glass cylinder contains a thermo- 
meter, which is fixed therein, and is closed at 
the top with a brass cover. The burning 
fluid to be tested is made to completely fills 
the glass cylinder, so that the thermometer 
is entirely submerged.and cannot be affected 
by the surrounding atmosphere. An orifice in the brass 
cover is opened to allow Ihe escape of vapor from the fluid 
under test, and,when necessary, the lamp is lighted. A flame 
is held over the orifice, and at the moment the evolved 
vapor is ignited the temperature of the fluid is corectly indi- 
cated by the thermometer. In ascertaining specific gravities 
by this instrument a hydrometer is also placed within the 
glass cylinder in such a manner that its scale tube is free to 
move up or down through a hole in the brass cover. The 
surface of the fluid tested is plainly visible through the glass 
cylinder, and the scale may be accurately read. 



Quicksilver has b«en fonad near Austin, Texas, 
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A NEW PATENT LAW IN CANADA. 



We have the pleasure of announcing that the Parliament 
of the Dominion has just passed & new patent law, which, 
among other j adicious provisions, grants to American citi- 
zens the privilege of ohtaining patents in Canada on very 
favorable terms. 

We hail the passage of this law as an indication of real 
progress on the part of the people of Canada. Its practical 
operations can hardly fail to prove advantageous to the mate- 
rial interests of the Dominion. 

A valued correspondent in Canada furnishes the following" 
resume of the provisions of the new law, which goes into 
effect on the first day of September next : 

The law provides that all inventors, or their assigns, may 
receive patents, provided a foreign patent for the invention- 
has not been in existence for more than one year prior to the 
application being made for the Canadian patent. Improve- 
ments on existing patents may also be patented. 

The applicant shall, for the purposes of the act, elect his 
domicile in some known place in Canada — this being a mere 
formality. 

The patent will be issued for five, ten, or fifteen years, at 
the. option of the applicant ; but, at the expiration of the first 
five or ten years, the patent may be extended for another term 
of five years ; there is no provision for extension after the 
fifteenth year. 

In case of error or defective description, the patent may be 
reissued, as is the case in the United States. 

In case of an assignment of a patent, such assignment 
must be registered in the Patent Office. 

The law provides for remedy in case of infringement of 
patents — and also for the impeachment of patents before the 
courts. 

Every patent will be subject to the condition that the pat- 
entee shall manufacture the invention in Canada within one 
year from the date of the patent; and the patent is to be 
void if, after the expiration of one year from its date, the 
patentee or owner causes the importation in Canada of the 
invention for which the patent is granted. 

The fees payable to the Patent Office for each patent are 
at the rate of $20 for each period of five years. When the 
patent is refused, half the fees may be returned to the ap- 
plicant. This rule is always acted upon. 

Inventors may file caveats, to be kept secret and of record 
for one year. 

Patents may be refused when the alleged invention is not 
patentable in law, or when it is already in the possession of 
the public, or when there is no novelty or utility in the in- 
vention, or when it has been described in a book or printed 
publication, or when it has already been patented in Canada, 
or elsewhere by the inventor for more than one year previ- 
ous to the application. 

When a patent has been refused, appeal lies to the Gov- 
ernor in council within six months after notice of such re- 
fusal. 

In case of interfering applications, the case may be re- 
ferred to three arbitrators, one to be appointed by each ap- 
plicant and the third by the Commissioner of Patents — their 
decision to be final. The fees of arbitrators to be a matter 
of agreement, except those of the arbitrator appointed by the 
Commissioner, which are to be paid equally by both parties. 
Patented articles are to be stamped as such, and a fine of 
$200 is imposed for false marking. 
By reference to a card in another column, it will be Been 



The many acts of violence, to which the workmen support- 
ing the eight hour movement in this city have taken re- 
course, seem to have culminated in the shooting of James 
Brownlee, a carpenter and non society man, who was quietly 
at work in a shop on Forty-first street, near First avenue. It 
appears that two of the strikers threatened him with person- 
al assau't if he did not at once quit work and j oin them in the 
strike. Fearing that they would carry out their threats, 
Brownlee left the shop and passed into the street, when one 
of the men who had followed him drew a revolver and shot 
him through the cheek, saying at the same time " That's the 
way we treat such as you are." This atrocity, although 
promptly disavowed and condemned by many of the organi- 
zations, has produced a powerful effect on the community at 
large, and has resulted in a marked diminution of public 
sympathy for the cause. The threats of abandonment of 
work, on the part of the men employed at the gas works, have 
caused, during the past few days, considerable apprehension 
throughout the city lest the streets at night should be left in 
darkness, but the danger has been happily averted by the 
gas companies acceding to the terms demanded. 

The small number participating in the procession , which 
was intended to exemplify the great strength of the move- 
ment, has been a source of disappointment to its advocates. 
The working menforsome reason viewed theidea with disfa 
vor, so that, instead of an army of thirty thousand men, bare- 
ly twenty five hundred paraded through the streets. There 
was no disturbance along the route, nor any cheering, but 
simply a lack of enthusiasm which fell like a pall on the 
sanguine expectations of the strikers. During the remain- 
der of the past week, the desertion and returning to work of 
a large number of employees of Singer's sewing machine 
factory has rendered the movement still weaker; and al 
though a considerable number of men still hold out, it is the 
general belief that it must eventually fail. 

Advices from out of the city inform us that the strike is 
but little felt, and that its effect has been rather beneficial to 
manufacturers in other States. The reason is that the bet- 
ter class of workmen who have no sympathy with the move- 
ment find themselves compelled by the action of their trades' 
unions to leave the city and obtain labor elsewhere, while 
the malcontents throughout the country flock to New York 
in hopes of getting increased wages. 

On the part of the manufacturers, the position adopted in 
the beginning has been steadfastly maintained. The piano 
forte makers publish a series of resolutions which clearly and 
forcibly define the stand they have taken. They state that, 
in case they are forced to raise the price of the goo^s thirty- 
three per cent, they cannot compete with the makers in 
other parts of the country, in whose productions there has 
been no corresponding advance. Nor, since the trade in the 
smaller sizes of pianos is mainly local, can they afford to 
raise the price of their instruments, as the cost of an ordi 
nary piano would then be so great as to be without the 
reach of a large majority. As far as this branch of manu- 
facture is concerned, it is claimed to he evident that conccs 
siontothe terms demanded by the working men is abso- 
lutely impossible ; and we have been assured by the leading 
firms in the city that if they did yield to the exactions of the 
strike, the result then would be no worse than if they aban- 
doned their business and sought investment for their capital 
elsewhere. 

The carriage makers, although forming no combinations 
among themselves, agree in substance with the views of 
the pianoforte men. The proceedings of the workmen from 
the establishment of Brewster & Co., of Broome street, are 
the most incomprehensible of the many vagaries to which 
the strike has given rise. This manufactory has been car- 
ried on on a cooperative principle ; that is, the employees 
owned an interest in the profits of the business. They were 
fully represented in the management of the internal econo- 
my of the concern, had a voice in the regulation of their 
own pay and hours of labor, and received dividends pro 
portioned to the amount of wages paid them. Three 
days before the strike they declared themselves satisfied 
with the existing arrangement, and actually, as we are in- 
formed, refused to vote themselves eight hours as a day's 
work. In spite of all this, suddenly, at the instigation of a 
few malcontents among their number and intimidated by 
the trades' unions, they joined the strikers, and, in addition 
to leaving their work, deliberately forfeited a dividend of 
several thousand dollars, which was shortly to fall due 
them. 

As to the final result of the movement, we consider that 
there is but little doubt. Want of support from other cities, 
the firm front presented by employers, together with the 
convictions, which are evidently being brought home to the 
minds of the more intelligent workmen, of the impracticabil- 
ity of the scheme, will end in its abandonment. 

It is our belief that cooperation is the most efficient means 
by which the laboring classes can hope to secure the privil- 
eges which they now claim as rights. 



and we have even heard lecturers on scientific subjects 
speak of a force of, say, two tuns weight. Weight alone is 
not force, neither ia pressure equivalent to work ; and it may 
therefore be useful to attempt some clear definitions of the 
above terms, in order to protect inventive minds against 
misiakes in mechanical reasoning. 

Weight is simply the measure of an amount of matter re- 
ferred to a certain standard accepted as a unit. This unit 
may be a gramme, a pound, a tun, or our whole earth, which 
the astronomers use ; but, in either case, it conveys to the 
mind nothing but, the conception of an inert mass, or a cer- 
tain amount of matter, for the determination of which gravi- 
tation gives us the m?ans of measuring and comparing. 
Therefore we may say : To have " a mass of two tuns," but 
not " a force of two tuns." 

Pressure is a result of this gravitation, and a mass of two 
tuns will exert a pressure of two tuns ; in this way, we may 
estimate the effect of a spring, hydraulic press, or other sim- 
ilar contrivance, by saying its pressure (not its power) is 
equal to two tuns, meaning thereby that it has the effect, en 
the material to be pressed, as if two tuns weight were placed 
upon it ; but we have in pressure neither force nor power . 
These conceptions of the latter require other elements, as we 
shall soon see. 

Force is matter in motion, nothing more, nothing less ; 
the abstract idea of force without matter is a nonentity, 
ill the modern discoveries in science tend to prove this 
more and more plainly. Without matter, force would have 
no existence, but it may be hidden in matter as molecular in- 
visible motion in the form of heat, electricity, etc. The 
steam engine, electromagnetic engine, etc., are there to 
prove how this molecular motion, or hidden force, may be 
changed into visible force or motion of matter. Inversely, 
the caloric friction machine changes motion into heat ; the 
ordinary and also the Holtz electric machine change motion 
into electricity. In any case, we are driven to the conclu- 
sion that all force proceeds from motion of matter, and is 
finally resolved into motion of matter, either of masses, or 
into molecular motion, generating one of the so-called impon- 
derable forces. 

Chemistry has proved since the last century that the 
amount of matter in the Universe is a constant invariable 
quantity, and that we cannot create or destroy a single mate- 
rial atom, but can only change its form from solid to liquid 
or gaseous, or vice versd. So the modern philosophy of me 
chanics proves that the amount of force (that is, motion of 
matter) in the Universe is a constant quantity, and that we 
cannot create or destroy the slightest amount of this force, but 
can only change it from mass motion to molecular motion, 
that is, heat, electricity, etc., or vice versd. 

The measure of force is thus the product of the mass with 
the distance through which it moves; and as the unit of 
measure of ordinary masses is the pound, and of distances, 
the foot, we have adopted the foot-pound as the standard 
unit of force, meaning " one pound lifted against gravitation 
one foot," not " one pound moved one foot," as we have seen 
and heard it stated, which of course gave rise to the most 
absurd calculations in regard to the immense power obtained 
to drive a steamship or railroad train. 

If one pound weight is raised one foot, one unit of force is 
expended ; if, inversely, we cause one pound to descend one 
foot, we obtain a unit of force back, and may transform this 
into other mass motion, or into molecular motion. We may 
cause this mass of one pound to be raised slowly if we have 
little power to apply, or rapidly if we have greater power; 
and, inversely, we may cause it to descend slowly, as is done 
in the weight of a clock, and spend itself gradually during a 
long period of time, producing slight effects throughout that 
time ; or we may cause it to descend quickly, as is the case 
with the blow of a hammer, and spend itself during a very 
short period of time, almost instantaneous, producing a 
powerful effect for that short time. Sa the driving in of a 
nail, which often the pressure of a tun weight would not 
accomplish, the blow of a hammer of one pound, last- 
ing a small fraction of a second, will accomplish easily. 
This remark points out forcibly the difference between the 
weight of masses at rest and of masses in motion, in other 
words, the immense difference between mere pressure and 
force. 



RUBBER GRAPHITE PAINT. 



WEIGHT, PRESSURE, FORCE, POWER, WORK. 

The fact that the above words are often confounded toge- 
ther, for the simple reason that their true meaning is not well 
understood, has been the cause of many fruitless attempts 
at mechanical inventions and improvements. Most searchers 
for perpetual motion make no distinction between pressure 
and force, and are under the delusion that mere pressure 
ean produce work, and we have seen writers on *nechanics 



A waterproof paint, for metal roofs, fences, bridges, ships, 
and every kind of wood structure, which, at the same time, 
could be relied upon to reduce the corrosive influences of ex- 
posure to the atmosphere, is an article for which the demand 
would appear to be almost without limit. A patent has just 
been issued, through the Scientific American Patent Agency, 
to Mr. Samuel F. Mathews, of Harrisburg, Pa., on an inven- 
tion intended to meet the wants of the community in this re- 
spect ; and from the ingredients he uses, we think his paint 
will answer a good purpose. 

The rubber graphite paint is a solution of pure india rub- 
ber in linseed oil, which is ground with graphite into a thick, 
elastic, smoothly flowing paint. Compositions of which in- 
dia rubber forms a part posseES in the most eminent degree 
the quality of resisting the action of moisture and of corro- 
sive gases carried in the air. In the graphite, we have a pure 
f 6rm of carbon ; and it appears to be well known that paints 
containing carbon in any form last longer than other kinds 
not having it as an ingredient — holding their body and color 
when the other paints are totally destroyed. We do not see 
why this compound, combining as it does these two valuable 
elements, should not form a paint of great durability and 
highly protective qualities, 

All shades of color from black to gray, or cream color and 
the drabs, can be madtj its desired, A company under the 
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title of the Rubber Graphite Paint Company has been 
formed, and has commenced the manufacture of the article 
at Harrisburg, Pa. 



Facts for the IJadies.— Miss S. A. Davis, Berlin, N. Y., has used 

Wheeler & Wilson's Lock-Stitch Sewing Machine 17 years in eollar making; 
supported herself and an invalid mother, whom she also tended, and has 
saved over $2,000; she has been a constant worker by foot power and not 
sick a day. See the new improvements and Woods' Lock-Stitch Kipper. 



Whitcomb's Remedy for Asthma is one of the best medicines in use. 



Facts Worth Knowing. — The New Wilson Under-Feed Shuttle Sew- 
ing Machine is to-day the simplest, most perfect, most easy operating, best 
made, most durable, and, in every way, most valuable Sewing Machine 
in existence, and it is sold fifteen dollars less than all other first-class ma- 
chines, on easy terms. Salesroom, 707 Broadway, New York ; also for sale 
in all other cities in the United States. 




I rt'epre-iem nsrewufo a, series or inquiries embracing a -own-ivu ol topics 0; 
greater or less general interest Tae questions are ;nmple,ii <$ zr-u$ t but we 
prefer to elicit practical answers from our readers.} 



1. — Ocean Cables. — I would like to know if the Atlantic 
cable lays on the bottom of the ocean ? Or if it is only part of the way 
down, what keeps it there?— H. F. H. 

2.— Laed in Tin Cans. — Is lard injured by beiug stored in 
bright tin cans ? If so, what is the chemical action which causes the injury ? 
W.H. C. 

3. — Plaster Oasis from Dead Bodies. — I wish to know. 

how to take a plasterof Paris castof a tumor on a face, so as to represent 
the face and the tumor? What will give to the plaster a glossy finish? I 
can take a very good cast, but fail to get as godd a finish as I have seen.— 
J. A. D. Jr. 

4. — Paint for Iron. — Can any one inform me if there is 

any substance that^an be applied easily, sav with a brush or otherwise, in 
a thin coat to iron, that will stand heat to redness without melting, peeling 
off, or cracking?— E. J. 

0. — Cement for Letters on Glass. — How are the gilt 

letters put on glass signs, so as to have the polished appearance that all 
such gilt letters do? The painters here do not know how to do it, although 
one of them is a subscriber to the Scientific American.— J. F. 

6. — SEPARATION OF OILS. — By mistake one bairel raw lin- 
seed oil and one barrel West Virginia lubricating oil got mixed in our oil 
tank. Is there any means of separating the two oila ?— R. K. 

7. — Dimensions of Belt. — Can any one of your readers 

inform me what width of belt 1 require to convey one, two, or three horse 
power?— W. J. S. 

8. — Weevil. — What will prevent the weevil getting into 
Indian corn? What will exterminate it from a lot of corn, shelled and in 
bags? How long will the corn keep safe from getting musty, when stored 
in open casks or common grain bags in piles, the bags standing on end on 
floor?— J. B. 

9. — Gold Solution. — Will the gold solution to be applied 

b y brush, mentioned i n Scientific American, Vol. XXVI. page 380, adhere 
on the plaiing of buggy dash rims or harness mounting, as on iron or steel 
not so plated? If so, how long will it retain its brilliancy? Will it not soon 
come off? How are the mountings of harness plated with gold or silver? 
Must a battery be necessarily used in such plating, whether white or golden? 
-J. B. 

10. — Test for Zinc. — What is the best test for zinc in 
wells where galvanized pipes are used? What per cent or how many grains 
in a gallon of water is sufficient to injure health ?— J. B. 

11. — Slack Coal and Saw Dust. — At our saw mill, coal is 

used under the boiler ; and upon exposure to weather, it slacks and,unavoid- 
ably, we have much coal dust, and of course we have much saw dust to 
spare. Is there aay way to utilize them, and so reduce the cost of our fuel ? 
A way that would not be very expensive— all the machinery and parts of 
the process being of home manufacture— is needed.— J. F. T - 

12. — Metal Lining in Cast Iron Vessels. — How can I 

prevent tht lining metal in cast iron boxes from becoming loose? After 
they have run same time, the lining becomes loose, and lhave to refill them. 
Would tinning the boxes prevent the metal from getting loose ? Ic so, what 
would be the best process to tin boxes tint are cast on the frame so that 
they cannot be removed Tne lining metal used is Babbitt's metal, minus 
the antimony.— W. A. 



The Charge/or Insertion under this head is One Dollar a Line, if the -Notices 
exceed Four Lines. One Dollar and a Half per Line will be charted. 

The paper thai ateete the eye of manutaoturers tn.rougn.out 
the United States— Boston Bulletin, U 00 a year, Advertisements 17c. a line. 

For the most beautiful Site, Building, and Water Power for 
manufacturing pu. ^oses, address Harris Brothers, Newport, N. Y. 

Sewing machines of any shape and adapted to any special pur- 
pose. Models, patterns, and experimental machinery made from crude 
description on paper or word of mouth. References as to integrity and 
capacity toany extent furnished when required. Koch & tiraas, 59 Scholes 
Street, Williamsburgh, N. T. 

Wanted —Descriptive price list and catalogue of new and 
second hand fire engines, hose carts, and hose. Ad. Trost.Neh. City, Neb. 

For Machinists' Tools and Supplies of every description, ad- 
dress Kelly, Howell & Ludwig, 917 Market Street, Philadelphia, Pa. 

Stencil Tools, full set, $5. Circulars free. J. T. Lee, War- 
renton, Ga. 

Safety Boiler — Wanted party with manufacturing facilities 
to take interest. G. Morgan Eldridge, 703 Walnut St. , Philadelphia, Pa. 

Wanted — A man who thoroughly understands how to Finish 
Harness andRoller Buckles and tomake theDieswhicVi form the Tongues. 
Good wages and steady employment. For further particulars, address 
withnameand residence toB.K. Murphy, cor. 28chSt.&7Ch Av.,NewYor-k. 

Three fourths saving of fuel, by the Ellis Vapor Engine (Bi- 
sulphide of Carhon) in running the Haskins Machine Co s Works, Fitch- 
burg, Mass. To whom apply. 

State Patents for Sale—Black's Improved Fertilize).', made on 
the farm at comparatively small outlay of cost and labor. For circular, 
terms,fec.,addre88G.R.Black& Co. ,Box D.,Donaldsville,G.& C B.R..S.C. 

Wanted — Situation as Mechanical Draftsman. One in the 
Yv est prelerred. Specimen work shown and references given. Address 
Box 299, Yellow Springs, Green Co., Ohio. 



Old Furniture Factory for Sale. A. B., care Jones Scale 
Works, Binghamton, N. Y. 

A Great Curiosity. See advertisement on page 421. 

The PatentVertical Portable Engine — Safer than the Safest — 
Wear and Tear, none. Power Plenty. Light on Fuel. Griffith & Wedge, 
Zanesvilie, Ohio. 

The Best Saw Mill in the Market — with Cut Gear Lever 
Head Blocks and Handshy's Patent Roller Set— snakes more and trner 
Lumber, with less hands to the M.ll, than any other Circular Saw Mill in 
the country. Griffith & Wedge, Zanesvilie, Ohio . 

Stationary Engines — 25 Horse Power — for Saw or Grist 
Mills, ready to ship. Address Griffith & Wedge, Zanesvilie, Ohio, 

Wood Cutting by Electricity — Communications on this sub- 
ject can be addressed to the patentee, G. Robinson. Box 3622, Post 
Office, New York. 

Write for Chemicals, Crude Materials, and Drugs for Manu- 
facturers' use, to L. & J. W. Feuchtwanger, 55 Cedar Street, New York. 

Steel Castings to pattern, strong ^nd tough. Can be fojged 
and tempered. Address Collins & Co.,212 Wa,^ « tre^t,'New York. 

The Waters Perfect Steam Engine Governor is manufactured 
by ' he Haskins Machine Co. , Fitchburgh, Mass. 

Wanted — A first class Sewing Machine Repairer. T Shanks, 
Baltimore, Md. 

Galvanized Slating Nails, Stove Reservoirs, and Hollow 
Ware. Address Cleveland Galvanizing Works, Cleveland, Ohio. 

Second hand Iron Planer, to plane 9 feet long, S3 inches 
wide— good as new and cheap. Chas. Place & Co., 60 Vesey St., New York. 

Wanted — A partner in the Machinist and Foundry business, 
well established at Minneapolis, Minn. Address Chas. M. Hardenbetgh. 

Portable Baths. Address Portable Bath Co. , Sag Harbor, N.Y. 

Standard Twist Drills, every size, in lots from one drill to 

10,000, at % manufacturer's price. Sample and circular mailed ior 25c. 
Hamilton E. Towle, 30 Cortlandt st. , New York. 

The Shive Steam Engine Governor— -Guaranteed to be the 
best in the world. Circulars sent free. Shive Governor Company, 12th 
and Buttonwood Streets, Philadelphia, Pa. 

For the best Foot Power Jig Saw, address Goodnow & Wight- 
man, 23 Cornhill, Boston, Mass. 

For hand fire engines,address R umsey & Co. ,Seneca Falis,jST. Y . 

T. Shaw's Steam Gauges, Ridge av. & Wood St., Phila., Pa. 

If you want a perfect motor, buy the Baxter Steam Engine, 

Ss'own'a Goalyard Quarry is. Contractors' Apparatus lor hoisting 
tsndconveying material by iron cat) le.W.D. Andre vvs&Bro,414 Wst£rst;.3.Y, 

Mining, Wrecking, Pumping, Drainage, or irrigating Ms,r>M:e. 

cry, for sale or rent. See adverti.som.ent, Andrew's Patent, inside pi^-re. 

For Tri-nitroglycerin, insulated wire, exploders, with pam- 
phlet, as used in the Hoosac Tunnel, send to Geo, M. Mowbray, North 
Adams, Mass. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Rays & Bliss, US to 122 Plymouth Sfi. , Brooklyn. Send for Cat.alogue- 

For Steam Fire Engines, address R. J. Gould, JSew&ik, N. -3. 

Presses, Dies, and Tinners* 'fools. Conor -s Saays, late Mays! ft 
Bliss. 41.0 8 Water St., opposite Fulton Ferry, Brooklyn, 5>T.Y. 

[n the Wakefield Earth Closet are combined Health, Cieanli. 
ness and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

If you want to know all about the Baxter Engine, address 
Wm . D. Russell, office of the Baxter Steam Engine Co. , 18 Park p.'ace.N. Y. 

T.Shaw's Blast Gauges, Ridge av. & Wood St., Phila., Pa. 

Presses,Dies& all can tools. Ferracute MchWks,Bridgeton,N".J. 
Also 2-Spindle axial Drills, for Castors. Screw and Trunk Pulleys, &c. 

The Patna Brand of Page's Patent Lacing is the best. Or- 
ders promptly rilled by the Page Belting Co., No. 1 Federal St., Boston. 

Absolutely the best protection against Fire — Babcock Extin- 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

For the best Galvanized Iron Cornice Machines in the United 
States, address Calvin Carr & Co., Cleveland, Ohio. 

Tested MachineryOils — Kelley's Patent Sperm Oil, $1 gallon ; 
Engine Oil, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer- 
tificates. 116 Maiden Lane, New York. 

Kelley's Chemical Metallic Paints, $1, |1'50, $2 per gallon, 
mixed ready for use. Sent! for cards ofcolors, &c. , 116 Maiden Lane,N. Y. 

Kelley's Pat.Petroleum Linseed Oil 50c.gal., 110 Maiden Lane. 

Peek's Patent Drop press. Milo Peck & Co., New Haven, Ct, 

The " Bellis Patent Governor," made by Sinker Davis & Co., 
of Indianapolis, Ind., is acknowledged to be the most perfect engine 
regulator now in use . 

Persons in want of Portable or Stationary Steam Engines, or 
Circular Saw Millscombining the latest improvements, should correspond 
with Sinker Davis & Co ., of Indianapolis, Ind. 

For 2, 4,6 &8 H.P. Engines,address Twiss Bro.,NewHaven,Ct. 

Derricks built by R. H. Allen & Co., New York and Brooklyn. 

" Anti Lamina" will clean and keep clean Steam Boilers. So 
injury to iron. Five years' use. J. J. Allen, Philadelphia, Pa, 

Williamson's Road Steamer aud Steam. Plow, witii tiubber 
Tires. AddressD. J). Williamson, 32 Broadway, N. Y. , »r Box 1809. 

F«rthe best Recording Steam and Indicating Gauges, address 
The Recording Steam Gauge Co., 91 Liberty Street. New York. 

Jfoi solid Wrought-iroi' .sienas.,*, ttiu., see aavertiBSUKjiVi. .6.0 
dress Union iron Mills, Pittsburgh. Pa. , for lithograph, etc. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W 
Amy, 301 and 803 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an as. A 6 loot cross cut and buck saw, £5, 
E. M. Boynton, 80 Beekmau Street, New York, Sole Proprietor, 

The Baxter Steam Engine is saf e,aiid pays no extra insurance. 

An inducement. — Free Rent for three months to tenants with 
good business, in commodious factory just built for encouragement 
'uianui'aelnrin./. Very light rooms, with steam, gas, and water pipes, 
power elevator, &c. (fee. Manufacturers' Corporate Association, West- 
field, Mass. Plans of Building, Room 22, Twenty One Park Row, N. Y. 

To Ascertain where there will be a d6m*ad for new Machin- 
ery! mechanica, or tnaani&cturars' Buppiies, S3« aiamufaeturmg JSew* oi 
tJrited States la Boston Commercial Bulletin. Tarm» l*.00 • ye*?. 



Millstone Dressing Diamond Macline — Simple, effective, du 
rable. For description of the above see Scientific American, Nov. 27th 
1869. Also, Glazier's Diamonds John Dickinson, 64 Nassau st. , N. Y. 

T. Shaw's Hydraulic Gauges, Ridge av. & Wood St., Phila, Pa. 

Better than the Best — Davis' Patent Recording Steam Gauge 

Simple and Cheap. New York Steam Gauge C»., 46 Cortlandt St ., N. Y. 

Rights for Sale — Of the only Patent out on Stove Pipe Fit- 
ters. Address Wm. Voik, 32 Staats Street, Buffalo, N. Y. 

What I know about Machinery, especially Engines, Pumps, 

and Michmists' Tools, which I sell at93Liberty Street, New York. S. N. 
Hartwell, late agent for L. W. Pond. 

The most economical Engine,from 2 to 10 H.P., is the Baxter 

Over 800 different style Pumps for Tanners, Paper Makers, 
FirePurposes,etc. Send for Catalogue. Rumsey & Co. , Seneca Falls, N. Y. 

Alb. Lovie, 729 N. 3rd St., Philadelphia, Pa., Electro Plater. 
Platina Plating a Specialty. 

Partner wanted for an Invention of most importance and 
profit. Address: A. D., No. 2141 North 4th St., Philadelphia, Pa. 



U.^aerthis Macauy we snail publish weekly notes Qf some of iht more promi- 
ne&6 home, and foreign vatents. 



1 'Medical Compound.— John Frechette, ot Chicago, 111.— This invention 
furnishes an improved medical compound or tonic hitters for invigorating 
the system when reduced or weakened by sickness. In preparing the com- 
pound are taken one pound of orange peel, three quarters of a pound of cal- 
amus, one quarter of a pound of ginger, one quarter of a pound of bayberry 
bark, and four lemons. These ingredients are ground and put into two 
gallons ofpurespirits, diluted to not less than seventy- five percent of spirits. 
The compound is allowed to stand for thirty-six hours in a warm place, and 
is then reduced to forty per cent ot spirits, sweetened to taste with crushed 
sugar sirup, and filtered. It is then ready for bottling for use or for market. 

Velvet Keel. Peder Jiirgens, of St. Paul, Minn.— This invention con- 
sists or a pair of oval or cylindrical blocks of wood and another block, of 
square or other form, placed between them, with a wide board attached to 
each end of the blocks so as to form a reel. On this reel, velvet ribbon is 
wound by fastening one end to a pin in the central block and whirling the 
reel on a pivot at the lower side which may be placed on the counter. The 
reel is whirled by ahandleor key aflixedto the upper side, and the pin is so 
placed in the central block that it will not penetrate the layers of ribbon as 
they are wound on. 

Rotary Puddling Furnace.— Joseph Davies, of Knoxville, Tenn.— In 
this invention, the revolving puddling furnace is mountedon rollers and ro- 
tated in the ordinary manner ; it has a large central opening at one side to 
receive the fire from the combustion chamber, to which it is closely fitted, 
and another opening on the other side discharging into the flue which leads 
to the chimney. A flatpuddlingtable is placed upon one part of the inte- 
rior wall of this puddling furnace, with a hole through the side of the cyl- 
inder, arranged in such relation to the table as to allow of balling the metal 
onit in small balls adapted to be worked into blooms in the squeezer at one 
operation, the same as it is balled in the stationary furnace. A passage 
through the flue^provides ior removing the bails. 

Dog for Saw Mill.— Denison Chase, ot Orange, Mass.— This invention 
relates to apparatus used in saw mills for holding logs to be sawed. The 
dog consists of a bed plate fixed to a head block, to which is attached a 
Blotted upright, against which the log rests when partly sawed. In rear of 
tlteupright is a stand or round bar which carries the dog proper. This 
stand is attached rigidly to ohe bed plate, and the dog is fitted to it so that 
it will slide up and down on it. In either direction from the central sleeve 
ot the dog are two arms, each furnished with a claw or finger for entering 
the log. The dog slides up and down in the slot of the upright, and when 
not in use is raised above the upright and turned round out of the way. 

Hydrostatic Safety Lamp. —Hampton S. Whitfield, ol Tuscaloosa, Ala. 
—This invention relates to that class of well known lamps where the oil is 
forced up by another liquid. The body ot the lamp consists of an upper re- 
servoir, a lower reservoir, and a connecting neck or partition. The neck 
has two holes formed through it, one to receive a pipe which extends nearly 
to the bottom of the lower reservoir, and the other to receive a flattened 
tube which extends up to the top of the upper reservoir, and which is de- 
signed to receivetheelongated flattened wick tube attached to an ordinary 
burner. The lower end of the tube projects a little below the bottom of the 
neck or partition that separates the upper and lower reservoirs, so that 
there will always be a stratum of air in the upper part oft ne lower reser- 
voir which cannot escape, and which keeps the oil from penetrating the par- 
tition. 

Spring Bed Bottom.— Donald McMurchy, of Jeffersonville, Ind.— Tliis 
invention furnishes an improved spring bed bottom, simple in construction, 
effective in operation, and durable. The posts,siderails. and end rails of 
thebedsteadareas ordinarily constructed. To theinner sides of the end 
rails are attached bars in which are formed notches or sockets to receive 
the ends of spring slats. Each spring slat is placed between and connected 
with two slide slats which should also be elastic. The side slats are made 
of such a length that when pressed downward their ends come in contact 
with and rest upon the bars. Various appliances, whicn cannot be ex- 
plainedin detail, are added to keep the slais in position. "With this con- 
strue, ion, should the central spring slats become permanently bent or set 
they may be removed and reversed, making the bed bottom again as good as 
new ; light weights will be supported by the elasticity of the central slats, 
but heavy weights will bring the ends of the side slats into contact with the 
bars, so that the weight will be supported by the elasticity ot the three slats, 
the bed bottom being thus equally easy and elastie, whether supporting 
light or heavyweights. 



NEW PATENT LAW IN CANADA. 



By the terms of the new patent law of Canada (taking effect September 1st, 
1873) patents are to be granted in Canada to American citizens on the most 
favorable terms. 

The patent may he taken out either for five years (government fee $20), or 
for ten years (government fee $40) or for fifteen years (government fee $60). 
The five acd ten year patents may he extended to the term ot tfteen years. 
The formalities for extension are simple and not expensive. 

In order to apply fir a patent in .Canada the applicant must [furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying far an American patent. 

American inventions, even if already patented in this country, can be pat- 
ented in Canada provided the American patent ia not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to com- 
municate with Mann & Co. , 37 Park Row, N. Y. , who will give prompt at- 
tention to the business and furnish pamphlets ot instruction free. 

Messrs. Munn & Co., have had twenty-five years experience In the busi- 
ness of obtaining American and Foreign Patents for inventors; they have 
Kpecial agencies in nearly all countries where patents are granted. Mod- 
erate charges and prompt attention may always be expected. 

MUNN & CO. , 37 Park Row, N. Y. 
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[OFFICIAL., j 

Index of Inventions 

For which Letters Patent of the United States 
were granted 

FOR THIS WEEK ENDING JUNE 11, 1B73, AKP BACH 
BEAKING THAT DATK. 

Acid, apparatus for generating carbonic, L. Kimball 127,893 

Agricultural implements, disk for, E. T. Bussell 127,677 

Annunciator, electric, J, B. Shannon 127,931 

Awning, W. Matthews 127,781 

Barometer, Emery and Jolmson 127,752 

Bed bottom, spring, E. Krieghoff, (reissue) , . 4,940 

Bedstead fastening, T. W. Moore 127,786 

Beistead fastening, S. Jones 127,694 

Bedstead, hammock, J. M. Kilner 127.892 

Bell ringer, steam, G. B. Snow 127,933 

Beverage and sirup from mustang grapes, J. C. "Wood 127,944 

Billiard table, portable, E. Hunt 127,886 

Blind, metal clad -\ooden, W. E. Brock 127,736 

Boat, canal, Muller, Sehwaab, and Krenson 127,911 

Boat, canal, 1. T. Babbitt 127,826 

Bolt, self heading, B. B- G. Stone 127,934 

Boiler, feed water regulator and low water alarm for, W. Painter. . . 127,917 

Book binder's clamp, G. F. Holland 127,882 

B»ot and shoe heeling machine, bed plate for, C. L. Frye 127,861 

Boot and shoe naiiing machine, W. N. Linneil 127.779 

Boots and shoes, burnishing shanks lor, Bianchard, Hunt, and Carey 127,888 

Boots and shoes, burnishing machine for, J. H. Howard . . . . 127,772 

Boots and shoes, machine lor burnishing the edges of, J. W. Maloy.. 127,904 

Bottles, cork fastening for, J. Conner 127,851 

Box, metallic, I. C. Mayo 127,782 

Boxes, etc., manufacture of, J. Trottier 1 27,811 

Bracket for warp creels, W. Welch , 127,816 

Bridge, E, L. Partridge 127,791 

Broom and brush holder, G. B. Cunningham 127,743 

Buggy top, Turner ■ftDd'Snimanaur 127,715 

Buildings, apparatus for moving, W. N. Hemen way 127,766 

Bureau, wardrobe, J. H. F. Lehmann 127,778 

Burner, vapor, S. Kust 127,711 

Burners, light intensifying attachment lor gas, S. T. Bacon 127,829 

Bustle,J. I Barnum 127,832 

Butter tub and cooler, Connelly and Benjamin 127,742 

Butteris, blacksmith's, J. H. Rhamy 127,708 

Button hole cutter, C. E. Bean 127,8^5 

Camphor, preparing crudefor preserving furs, etc., W. F. Simes 127,807 

Car axle, J. H. Dinriimire 127,857 

Car axle, M. P. Hadley... 127,868 

Car coupling, S. G. Northrop '. U7,790 

Car coupling, F. L. Kirkbride 12V. 894 

Car, draw bar iron for buffers of, J. T. Wilson .. . 127,819 

Car spring, J. Anderson 127,672 

Carriage, circles for, E. Wilson 127,818 

Carriage curtain fastener, T. D. Marsh 127,780 

Carriage, foldiog double sti j ,ps for, J. Pendergast 127,707 

Carriage running gear, W.Hemme , 12?,767 

Carriage wheels, hub for, A. Ailcott 127,823 

Case fur ribbons, velvets, etc., S. Whitaker 127,722 

Caster, E. G. Gory 127,862 

Caster bottle, C. Casper 127,740 

Chair, spring rocking, P. C. Ingersoli I"i7,888 

Chair, iron folding, J. Lauer 127,899 

Churn, A. G. Crane 127,852 

Cigar, Turley and limes , 127,939 

Cigar mold. B. Hawkins 127,764 

Cloth, stretching and drj ing, P. Hild, deceased 127,691 

Cloth, machine lor sizing, stretching, and drying, W. Bailey., 127,731 

Clothes dryer, J. O. Hill 127,881 

Clothes pin, IS. Emerson. 127,751 

Culinary utensils, S, Lee 127,900 

Cultivator, J. H. Brinton, (reissue) 4 5 9o9 

Cultivator, A. Merrill 127,785 

Cultivator, J. C. Stowe , 127,9.35 

Cultivator, G. Bradley 127,674 

Cultivator, A. Friberg 1:17,757 

Cultivator, rotary, M. Decelle 127,7.6 

Desk, school, W . Blackburn 127,839 

Desk and seals, school, Upham and ICline... . .. . 127,910 

Digger, potato, D. C. Thomas 127,937 

Digger, potato, D. D. T. Brown.. 127,676 

Distilling fresh from salt water, A.. M. King 127,797 

Divider, H. Gereckc 127,686 

Door hanger, sliding, C. B. Clark 127,846 

Drilling machine, rock, A. J. Severance 127,712 

Electrical apparatus, pole changers for, J. K. Smith 127,809 



Electromagnetic motor, J. Taggart 

Engine, oscillating, W . Sellers 

Engine, power indicator for steam, Ashton and Storey. . 



127,810 

127,928 

127,729 

Engine, rotarv, J. C. Wilson ... 129,943 

Engine, apparatus lor operating steam, J. Donnelly 127,747 

Excavating machine, s. Achenbach 127,671 

Fabric, felted , E. Waite 127,813 

Fare box, J. B. Slaw^on 127,808 

Fare box, portable, J. S. Hagerty 127,869 

Fastener, shutter, C. S. Van Wagoner 127,941 

Faucet, N. Hotz 127,888 

Fcn*e post, H. N. Dunbar 127,749 

File cutting machine, J E. Crisp 127,854 

Filter and cooler, water, L. Seharii 127,926 

Filter.F. J. Delker 127,681 

Fire arm, breech loading, A. Burgess 127,737 

Fire arm, breech loading, W. C. and P. T. Dodge 127,683 

Fire extinguisher, C. T. Holloway 127,770 

Flour bo 1 1 feeder, J. Boehm 127,673 

urnace for kilns, O. Bennett 127,836 

Furnace, hot air, E. D. Norcross 127.913 

Furnace, glass, C. W. and F. Siemens 127,806 



Garment, pantaloon. G. R. Eager. 



127,750 



Gas bracket, lamp stand, etc., self sustaining, C. Robb 127,798 

Gas puriiler, screens for coal, G. W. Day 

Gate, railway, Kristie and Horn 

Gage, pressure, T. C. Hargrave 

Generator, steam, 1. N. Wilfong 

Grain cleaner, J. H. De Force 

Grate, fire place, M. Ohmer 

Grate, stove, Random and Burton ., 

Grate, stove, W. Doyle 

Gun, spring, W. W. Hannah 



127,856 

127,775 

127,874 

127,724 

127,680 

127,916 

127,795 

127,684 

127,873 

Hammer, drop, J. E. Crisp .,.........,,,,....,.. 127,853 

Harness, tug for, H. Botsford .,,,,........ I27,84n 

Harvester, I,omont and Gr ojenn, (reissue) , 4,944 

Harvester, C. Wheeler, Jr. , (reissue,) 4,9/55, 4,946 

Heater, base burning fire place, Bibb and Augee, (reisue) 4,941 

Heater, steam , S. Williams 127,817 

Hoisting apparatus, W. C. Williamson 127,726 

Hoisting apparatus, D. A. Noble 127,789 

Horse power, W. G. Halbert 127,768 

Horseshoe, A. W. Smith 127,933 



Horseshoe calks, detachable, J. E. Byers 127,843 

Horse, head protector for, W. H. Wilson 127,820 

Horse, device for moistening the legs oi,G. J. Harris 127,875 

Horses from whiffletrees, disengaging, J. B. Goldsmith 137,760 

Husking machines, corn, J . Russell 127,801 

Hydrocarbon, vaporizing and burning, S. J . Whiting j. . 127,723 

Journal bos, G. R. Meneely 127,784 

Lamp chimney cleanei, A. A. Ford 127, 54 

Lamp, street, J. S. Fish 127,685 

Latch, knob, CM. Jordan 127,773 

Latch, reversible, J. Hamill 127,870 

Lathe, turning, W. Sellers 127,929 

Leather slicker, G. B. Fowle 127,756 

Lock, combination, G. H. Peacock 127,706 

Lounge bed, H. Closterman 127,741 

Lounge, bed, C . H . Hildreth 127,693 

Medical compound, J. W. Ward 127,719 

Medical compound, P. Roskopf 127,925 

Medical eompound and disinfectant, J. Walton 127,814 

Meter, liquid, 11. S . Maxim 121,907 

Meter, water, Wheeler and Lane 127,942 

Milk cans, clasp fv>r su curing Die covers to, Ransom and Smith 127.794 

Milk, apparatus lor purifying, Schermerhorn and Perry ,^r. 127,802 

Milk cooler, Kuster and Marzolf - 127,898 

Mill, fanning, A. Niebel 127,912 

Mill pick,F. Kortick ?27,744 

Motion, mechanism for producing rotary, C. E. De Loriere 127,682 

Movement, mechanical, M. S.Davis 127,855 

Mowing machine, B. Atwood 12?,730 

Net for horsrs, tail, Parsons and Parker , 127,918 

Netting, machine for cutting leatner fly, T. Tulip 127,716 

Ore washer, L. M. Gochnauer 127,688 

Oyster nursery, B. F. Lyford 127,903 

Packing, metallic piston rod, C. S. Barry 127,834 

Packing, piston, C . S . Barry 127,838 

Packing, rubber, C. L. Frink, (reissue) 4,942 

Padlock, B . Kensler 127,695 

Padlock, G. L. Chamberlm 127,678 

Paper, et'e. , sizing, stretching, and coloring, P. Hild, deceased 127,692 

Paper, etc. , sizing, J . M. Dorian , 128,857 

Pavement, block for, F. A. Lucke^bach 127,699 

Photograph mounting, A. C. Piatt 127,920 

Photograph mount, A. C. Partridge 127,705 

Pianos, clamp for moving, D. Benson 127,837 

Plane, bench, J. Brooks - - 127,84? 

Pianter, corn, G. Thompson 127,938 

Planter, corn , S. H. Hamilton 127,877 

Planter, hand corn, H. Lage 127,696 

Plow, M. L. G,ibbs (reissue) 4,943 

Plow, W. Haslup 127,878 

Plow wheel, L. C. B ristol 127,734 

Pocket, safety, S. Chittenden 127.815 

Power, animal, H. Rosamyer, Jr 127,800 

Printing boot tops, etc, , revolving support for, A. P. Nash 127,702 

Printing press, E. A. Warren 127,815 

Projectile, J. Riguey 127,796 

Propeller, Miller and Priester 127,709 

Pruning shears, P. BroadDOoks... 127,735 

Pulley, griping, A. S. Hallidie 127,690 

Pulley block, differential, C. Hall. 127,689 

Pump, oil well, A. S. Hill 121,880 

Rack, lumber, W. H. Powers 127,921 

Rail and tramway automatically, operating, C. W. Hunt 127,885 

Railway, construction of, W. S. Morrow.... 127,910 

Railway, machine lor removing snow from, G. Sew ell 127,930 

Railway rail and chair, W. Foster • 127,850 

Railway switch, W. W. Gelatt. 127.759 

Rake, horse hay, J. Harris 127,876 

Refrigerator, C. O. Peck , 127,919 

Reirigerator, ice box for, J . Gra venstine 127,762 

Refrigerator, J. Gravensiine 127,863, 127,864 

Rifle barrel, M. S. Colvin 127,849 

Roller, land, J. F. Glidden . 127,687 

Rolling mill, relief apparatus for, J. Sullivan 127,711 

Roofing machine, C. B. Koons 127,896 

Rubber, covering tubular fabrics with, Bates and Faulkner 127,733 

Sash holder, E. P. Masterson 127.906 

Saw mill, circular, A. Talbott 127,936 

Saw set, J. Garman 127,758 

Sawing machine, W. W. Le Grande...... 127,697 

Sawing machine, mitering attachment for, A. Aitkin 127,728 

Scalding apparatus, F. G. Chesman . . 127,679 

Scissors, guide for, W. H. S. Lawrence 127,777 

Scissors suarpemer, W. C. McGill , 127,783 

Screw cutting die, S. W. Putnam, Jr 127,798 

Seat for halls, churches, etc., J. L. Kapple. 127,891 

Separator, grain, M. T. Nesbitt 127,788 

Separator, grain, G. S. andH. Nutter 127,915 

Separator, middlings, E. Yeagly , 127,727 

Sewing machine, fly wheel for, G. Roberts 127,799 

Sewing machine, hemmers for, D. Barnum 127,732 

Sewing machine, E. Braundbeck , 127,675 

Sewing machine, W. Heidenthal , 127,765 

Sewing machine, C. Gullmann. 127,867 

Ship and boat, ateam, B. T. Babbitt 127,825 

Shoe fastenings, J. K. Cluxton 127,847 

Shutter, fireproof, F. Schumann 127,803 

Shuttle box actuating mechanism, Brierly and Brierly 127,841 

Shuttle binder actuating mechanism, H. H. Law 127,776 

Sideboard and extension table, Goodnow and French 127,761 

Signal, street ear, J. C. Harris 127,877 

Sifter, coal, W. Shelly 167,805 

Sifter, coal, L. T. Newell 127,703 

Sleigh shoe, molds for casting and chilling, V. A. Butman 127,738 

Soap, liquid, J. Leetch 127,901 

Soap, manufacture of, B. T. Babbitt 127,8v8 



Soap under pressure, process for boiling, B. T. Babbitt. 

Soldering iron, N. G. Numsen 

Spinning machine, G. Draper 

Stone, artificial, W. W. Reeves 

Stove pipe coupling, J. T. McKim 



127,827 

127,914 

127,748 

........ 127,923 

127,908 

Stove, oven door for cooking, S. S. Utter 127,718 

Stove, magazine for heating, W. A. Greene. 127,865 

Stove, tailor's heating, J. R. Groves 127,866 

Stove, heating, J. F. Baldwin 127,830 

Switch stand, Meeker and Kearney 127,700 

Table, dining, B . Welteck 127,720 

Table, ironing, J. T. Plowman, Sr 127,792 

Telegraph, district and fire alarm, E. A. Calahan 127,844 

Thrashing machine, G. B. Hamlin 127,872 

Thrashing machine, dust conveyer for, J. B. Hunsberger 127,884 

Tobacco, machine for packing, D. Eaton 127.859 

Toys, J. Schwennesen , 127,927 

Transpl anter, B. Shirley 127,713 

Trap, Welty and Bollinger 127,721 

Trap, a.nimal, L. Meyer , ,,,... 127,701 

Trap, animal, L. K. Ingersoli.. ,... , 127,887 

Trap, oasUo.sr water, P. Nayler , , 127,787 

Trap, hog, H. W. Hill , 127,769 

Truck, stone, G. A. Davidson.. 127,741 

Truck and tioisK, combined, H. Kruse 127,897 

Truss, N. Jones 127,889, 127,890 

Tubing, manufacture of, J. B. Forsyth 127,755 

Twine or thread cutting machine, C. Higby 127,879 

Vehicle, axle box for, C. Ahrenbeck 127,821 



Vehicles, wheel for, S. Atha 127,824 

Vehicles, wheel for, S. Atha (reissue) 4,988 

Vinegar, apparatus for the manufacture of, R. D. Turner 127,812 

Wafer iron, G. W. Mason 127,905 

Wagon wheel, J. Priest 127.922 

Wall , constructing hollow, F. Collin 127,843 

Washstand,E. E. B. Low 127,698 

Washing machine. Riggs and Parsons 197,709 

Washing machine, J . Klein 127.895 

Watch, stem winding and setting, E. C. Fitch 127,758 

Water elevator, E Deaver 127,745 

Water pipe, stop valve for, J. L. Hewes 127,768 

Water pipe, waste, Conver and Koons 127,850 

Weather strip for doors, Robbins and Minuse 127,924 

Well bOring machine, J. F. Rupp 137,710 

Whiffletree, attachment for, J. T. Williams 127,725 

Whiffletree fastening, C. Ahrenbeck 127,822 

Wind wheel, W. I. Tustin 127,717 

Wind wheel, J. J. Hosey 127,771 

Wind wheel and gearing, G. S. Oberdorff 127,704 

Wood to be varnished, filling, F. Seabury. 127,804 

Wrench, dynamometer, H. R. Leonard 127,902 

Wringer, clothes, C. H. Bangs 127,831 

Wriiing machine, type, E. Cadmus 127,739 

EXTENSIONS REFUSED. 

20,447.— Whitewash Brush. —D. W. Shaw, W. Magraw. 
20,492.— Platfokm Scales.— J. F. Keeler. 

20,515.— Harvesting Machine. — W. H. Seymour, D. S. Morgan. 
20,522.— Grain Separator.— A. J. Vandegrift. 

DISCLAIMERS. 

20,503. —Breech Loading Fire Arm..— G. W. Morse. 

2,182, whole No. 33,186.— Thrashing Machine.— D. M. Cochrane. 

DESIGNS PATENTED. 
5,911.— Carpet.— T. Barclay, Lowell, Mass. 
5,912 trb 5,916.— Carpets.— R. R. Campbell, Lowell, Mass. 
5,917. —Card Basket.— G. D. Dudley, Lowell, Mass. 
5,918.— Vase.— N. L.Glauber, A. Schlank, New York city. 
5,919.— Campaign Badge.— E. W. Harrison, Jersey city, N. J. 
5,921.- Carpet.— L. Jullien, Passy, France. 
5,922.— Carpet.— C S. Lilley, Lowell, Mass. 
5,923.— Carpet.— D. McNair. Lowell, Mass. 
5,924.— Trttnk Corner Clamp.— W. Bruen, Newark, N. J. 
5,925.— Bucket. -H. Everett, Philadelphia, Pa. 
5,9*6.— Pickle Stand and Bottle.— G. Gill, Taunton, Mass. 
5,927.— Badge.— J. Hartman, Jr., Ormsby, Pa. 
5,958.— Fireplace Stoye. — W. J. Keep, Troy, N. Y. 
5,929. -Heating Stove — W. J. Keep, Troy, N. Y. 
5,930.— Heating Stove.— E. Mingay, Boston, Mass. 
5,931.— Toy Carriage Bodv.- F. W. Porter. Springfield, Vt. 
5,932.— Oil Cloth— V. E. Meyer, Lyon's Farms, Elizabeth, N. J. 
5,933.— Cooking Stove. —F. H. Root, Buffalo, N. Y. 
5,934 and5,935.-HoT AirRegister.— E A. Tuttle, New York city. 
5,936,-Stove.— N. S. Vedder, Troy, T. S. Heister, Lansingburgh, N. Y. 

TRADE MARKS REGISTERED. 
852.— Winks and Liquors. —A. W. Balch & Co., New York city. 
853.— Preserved Fish.— J. H. Doxsee, Islip, N. Y. 
854 and 855. —Brandy.— J. Hennessy & Co. , Cognac, France. 
856.— Biscuits and Crackers.— J. B. Kupfer, Kenosha, Wis. 
857.— Salve.— M. A. Paullin, Philadelphia, Pa. 

858.— Crushed White Wheat.— F. E. Smith & Co., Brooklyn, N. Y. 
859.— Polish for Metals.— F. J. Tinkham, New York city. 
860.— Elastic Webbing.— J. Twamley, New York city. 

APPLICATIONS FGS EXTENSIONS. 

Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned: 
15,693.— Links of Horse Powers.— A. W. Gray. August 21, 1872. 
21,352.— Railroad Car Seats. -C. M. Mann. August 14, 1873. 
21,416.— Coffee Roaster.— T. Heermans. August 21, 1872. 
21,436.— Railroad Car Couch.— F.R. Myers,F. H. Furniss.— August 21,1872. 
21,443.— Machine for Tucking Hubs.— A. Richart. August 21, 1872. 
21,465,-Sewing Machine. -S. C. Blodgett. August, 21, 1872. 
21,474,-Journal Box.— H. H. Thayer. August 21,187:3. 
21,541.— Pin Sticking Machine.— C. W. Van Vliet. August 28, 1872. 
21,828. — Furnace for Tempering Steel.— P. G. Gardiner. October 2, 1872. 



FOBEIGH PATENTS—A HINT TO PATENTEES. 



it is generally rarli better to apply for foreign parents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alio w patents to any who first make the 
application, and in this way many inventors are deprived ol valid patents 
tor their own inventions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents lathis country, who can assure parties that 
theirvaluable inventions will not be misappropriated. The population oi 
Great Britain is 81,000,000 ; of France, 37,000,000 ; Belgium, 5,000,000 ; Austria 
36,000,000; Prussia, 40,000,000 ; and Russia, 70,000,000. Patents may be secured 
by American citizens in all oi these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections wit,h the principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. Address 

MUNN & CO.. 

37 Park How, N. V. 

^T um;r.';arB. wit/, rail lBiorms-tioa on roreicn DatesT,g. furnished free. 



Value of £Sxteiided. talents, 

Did paibntees realize the lact that their inventions are likely to be more 
productive ol profit during the seven years 01 extension than the first 
full term tor which their patents were granted, we think more would avail 
themselves ol the extension privilege. Patents granted prior to 1861 may be 
extended for seven years, lor the benefit of the inventor, or of his heirs in cuse 
of the decease 01 the former, by due application to the Patent Office, niiui^j 
days before the termination of the patent. The extended time inure? to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Governmunt 
ieeforan extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

OTUNN <fe CO.. 3* Park JBtow 



PAT 



MXJNN & GO. continue to give opinions in regard to the .Novelty oi In- 
ventions, free of charge; make special Examinations at the Patent Office, 
prepare Specifications, Drawings, Caveats, and Assignments; and prosecute 
applications for Letters Patent at Washington, and in all European coun- 
tries. They give special attention to the prosecution of Rejected Claim* 
Appeals, Extensions, and Interferences. 

jjEg*" Pamphlet of the New Patent Law for 1870 furnished free. Address 

laCUNN & CO., 

3T Pa*fe Row* New York* 
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AgaBBiz, Proffissor Louie 1 

Agitator at Pratt's oil works 341 

Air compressors, the Mont Cenis 

tunnel 63 

Atr pump, free piston, Deleuil'a . 51 
Alarm, high pressure, Jewell and 

Steele's 127 

Arsenlcby Marsh's test, precipita- 
tion of, by J. C. Draper ...195 

Arsenic, magnesium in Marsh's 

test for, by J, C. Draper 179 

Arsenic, quantitative determina- 
tion of 211 

Auger, earth boring, Jilz's 214 
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Barrel room at Pratt's oil works 
Battery, a new and simple contin- 
uous 

Battery, electric,Himmei 's 

Bearing, self lubricating box and 

shaft, Grosvenor's 

Bed bottom, adjustable spring, 

Brownlee's 

Bell pull and bell. Swan's 

Bending printers' leads and rules, 

machine for, Smith and Mc- 
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Bit braoes, attachment for.Whitus' 
Blacking andbrushholder,Sweet- 

zer's 

Bleaching pans a' Pratt's oil works 
Blind wiring machine, Nelson and 

Whitman's 

Boiler experiments at Sandy Hook 

Bon^ se'ting 

Bootjack, pocket. Brown's 

Brake, wagon, Gerhart's 

Brick making machine, portable, 

"Winn's — 

Bricks.geometrical arching ,Quim- 

by's 

Bridge over the Mississippi at 

Brainerd, Minn 

Bridge, suspension truss, Dled- 

rlch'e 

Bridle bit, pulley, Barnes' 

Burette, Du rand's 



C 



Caliber compass, Koch's 115 

Canal boat, mode of propelling, 

Hem's 306 

Can, oil, Pratt's 338 

Caps lor mfantSjCrocheted, Love's 131 

Car aoor 194 

Chopper, meat, Patton's 147 

Chromosphere, history and dis- 
covery of the 327, 243 

Closets, earth, Goux's 3 

Cloths rack, Miller's 166 

Cloth measuring machine. Miller's 150 
Coffee andgrain dryer, Guardio- 

la's 391 

Comb,renewabletooth,JohnBon's 210 

Comet, Encke's 3 

Condensers at Pratt's oil works.. 339 
Cooper shop at Pratt's oil works. 338 
Copying press, electrochemical, 

Zuccato's 347 

Corn sheller. Patch's 291 

Cotton seed hulling machine, 

Kahnweiler's. 134 

Cotton tie, Sheppard's 2 

Counterbalancing gang sawB and 

other machinery 195 

Crystallization of silver, gold.and 

other metals 411 

Curiosity, a Patent Office 227 

Cutter head molding machine, 

Hope Machine Co. r s 347 



Dividing engine, "Woodward's 67 

Dovetail and shaping machine, 

Pennell and Zimtner's 94 

Drilliogmachines, Thorne andDe 

Haven's , 343 

E 

Elevator, fireman's and builder's, 

Patrick's 262 

Emery wheels, strengthening 382 

Engine, combined steam and bi- 
sulphide of carbon, Ellis' 31 

Engine, rotary steam, Massey's.. 294 

Engines, rotary \47, 194 

Engine, steam, Greene's 303 

Exposition building, New Orleans 290 
Extinguisher, lire, Gardner's 291 



Fastener, door, Melendy's. 214 

Fastenings tor neck ties, etc., 

Wicks' 242 

Faucet, Pratt's 341 

Fence, portable, Landls' 22;> 

Fire shield, Kleger's 350 

Flying ship, sti-am 319 

Fungus, parasitic 347 

Furnace, hot air, Holcomb's 278 

G 

Gage cock for steam boilers, 

Painter's 118 

Galvanometer, vertical balance. . 395 

Gas burner, Cremin's . 150 

Gasoline still at Pratt's oil works 338 

Gate, farm, Decker's 379 

Gearing, friction al 259, 275 

Giruers, combined cast iron and 

wrought Iron 243 

Governor, safety, Lynde's 19 

Grafting tool, Maddy's 262 

Grain weigher, aucomatic,Pooley's 31 

Greenhouse, interior of a 178 

Growth in plants, Increasing the 

vigor of 364 

Guano at the Chlncha islands. ... 323 
Guard, moustache, Randolph's. .. 210 

Gun battery, Ga^ltim'd. 143,144 

Gunpo wuer pressure gages 394 

H 

Halyard?, methodof securing flag, 

Albert's 99 

Hat, ventilating, Hearu's 243 

Heat and light, Professor Tyndall 

on 363, 378 

Heat by melting ice, determina- 
tion of high degrees of 195 

Heater for greenhouses, hot water 3 
Hold back for carriages, Simons' 134 
Horse power, mo tinted, Harrisons' 110 
Hydromotor for ships' pumpsand 
other purposes, BaudoumV. .. 307 



Ice boaliug on the Hudson river 86 

Ice harvesting on the Hudson 
river 102,114 

Ice machine, Johnston and White- 
law's 398 

ce, water, vapor, and air. Profes- 
sor Tyndall on 83, 394 

Insulators, testing telegraph, 
Schwenillet's mode or 3S0 

Iron and steel posts, Guun's 99 



JapaD, scientific commission of.. 47 
Jupiter, the planet 211 



Kenwood Tower, Hlghgate, near 
London. ,, »..«. 66 



Key, fastfinipg,HomrigbouB' 282 

Kiln, brick, Brewer's 326 

Kiln, brick, Hawley's 271 

Knife sharpening machine, Union 
Stone Company's 6 



Ladder, extension, Millener's.... 179 

Lamp, ke rosene 410 

Leather, machine for boarding, 
pebbling and glossing, Coo- 

gan's 319 

Library and Museum, City of Lon- 
don 346 

Loading vessels at Pratt's oil 
works 339 

M 

Magneto- electric machine 410 

Mattress stuffing machine, Wat- 
son's 350 

Metal cutter. Bunker's — 398 

Mill. portable spring grist, Reed 

and Buckingham's 223 

Mill step, Marsh's 382 

Mont Cenis Railway— The Comba 

Scura bridge 162 

Moon, the attraction of the 35 

Morse, Professor 258 

Museum at South Kensington, 
London, England 130 

N 

Needle sharpener, Currier and 
Philpott's 54 

O 

Observatory, the Alleghany 34 

Oil from wool, removing, Deiss' 

process 98 

Oil, tools used In boring for 342 

Oil works, Pratt's 335 



Packing room at Pratt's oil works 339 

Palette, reservoir 347 

Pavement, wood, Flanigan's 63 

Pestle for hulling coffee, rice, etc. , 

Guardiola's 391 

Philosophical Institution and Li- 
brary, Bristol, England 18 

Phosphoric light 99 

Piano truck, French's 4 14 

Pitman connection, Ketchum's.. 198 

Pivot, expansive, Motz's 322 

Power hammer, dead stroke, Shaw 

and Justice's ... 82 

Press,plrspringprmting,Cottrell's 407 

Press, Myers' 278 

Projectile for fire arms, JoneB'. .. 178 
Projectile for fire arms, Madu ell's 366 
Propelling canal Doats, method of, 

Goodwin's 239 

Pump room at Pratt's oil works.. 338 
Punching press and drop press, the 
Stiles andParker Press Com- 
pany's 287 

K 

Rabble, revolving, Dormov's 379 

Rail straIghtener,railway,Kinsel's 359 

Railway , elevated, Gilbert's 246 

Reel, clothes line, Staffln's 259 

Refrigerator, dynamic, Toselli's. . 398 
Regulator and heat ecunomizer, 

draft, Twitchell's 310 

Repair shop at Pratt's oil works.. 338' 
Resawiug machine, Schick's.... 146 

Riveting device, Allison's 382 

Road steamer, Fitts' 79 

Roof of the depot at Saratoga 

Sprlngs.fall ofthe 115, 163 

Rope rail way, Muller's 274 

Runningroom at Pratt's oil works 339 

S 

Saw clamp, Baldwin's 70 

Saw filing machine, Chapman's.. 182 
Saw, fcot power buzz, Fithian's.. 366 
Sawing, boring, and planing ma- 
chine, Weaver's 414 

Sawing machine, spiral spring 

scroll. Beach's 214 

Scissors, button hole cutter, and 

tracer, Franklin's 166 

Screw wood, Wills' 387 

Seed for sowing, coloring, Claus- 

sen's sy stem 131 

Sewing machine, Beckwith's. . 70, 166 
Shampooing apparatus, Winn's.. 262 
Ship ventilator, fog alarm, and 

bilge pump, Thiers' 15 

Shoe fastenings, Triscott and 

Wheelers* 146 

Sidewalk, endless travelling or 

railway, Speer's 255 

Signal light, inextinguishable, 

Holmes' 243 

Signals, new device lor railway.. 395 
Hky, measuring the clearness of 

the 259 

Solar prominence, changes In a.. 179 
Spark catcher and consumer, 

Beach's 198 

Stanchion, automatic, Gilford's.. 290 
Stand,tea and coffee pot, Currier's 231 
Stave jointing apparatus,Palmer's227 
Steamer Egypt, the National 

Steamship Company's 362 

Stereometrical tableau, Baillarg^j 359 
Sterhydraullc apparatus, Des- 

goffe and Ollivier's 38 

Stills at Pratt's oil works 341 

Stool, gardener's. Whittlesey's... 306 

Stopper, bottle, Wright's 211 

Striking bag, Kehoe's 230 

Surface blower, Davis and Hard- 
ester's 191 

Suspenders, self adjusting, Bar- 
tholomew's 22 

T 

Tap faucet shop at Pratt's oil 

works 338 

Testing machine, Colt's armory.. 175 
Test ing machine, Rtehle Bro. 's. . . 207 

Thill coupling, Bridgeman's 6 

Tin shop at Pratt's uil works 341 

Towage on canals, means of.Fo 



le^s.. 
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Transmitting rotary motion at 
angles, Tmrion's method of.. 82 

Trap for sewage anddrainageres- 
ervoirs, self acting, Couzen's. 230 

Twine cutter, Lewis' 38 



Valve, pump, Teague's 275 

Vise, eccentric spring 2 

W 

Wagon wheel, Anderegg's 194 

Water gate, Peet's 310 

Water wheel governor, Walsh's.. 182 

Wheel, pit car, Peart's. 382 

Whiffle tree, Glbbs' 262 

Wire rope way, Hallidie's 195 
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E'lgures preceded by a Star (*) refer 
to illustrated articles. 
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Absorption by the bones 325 

Absorption of solid matterby ani- 
mal tissues 352 

Accident at Muncy , Ind. . , HO 

Accouching garment ,, 103 



Acoustic experiment 398 

Addition to the dinner table, a 

novel 105 

Adhesion to rubber belts 313 

Adjustable cut off valve 58 

Adjustable umbrella holder for 

carriages 75 

Adriatic, the 305 

Adulterations 381 

Advertisers, to 209 

Advertising albums 42 

Advertising, a new dodge in 153 

Advice, good practical 134 

jEolian harp 330 

Aeronaut! cs 353 

Agaeslz at Pernambuco, Professor 168 

Agassiz expedition, the 245 

Agassiz, lecture at sea by Profes- 
sor 101 

Agassiz, Professor Louis *1 

Agricultural chemistry and chem- 
ical manures 120 

Agricultural implements, trial of. 398 

Agricultural works , 240 

Air blower 123 

Air, ice, water, and vapor, Pro- 
fessor Tyndall on *83,*39i 

Air, Impurities in the 414 

Air in wells, foul 186 

Air locomotives, compressed 310 

Air pre sure and suction 122 

Air pump, free piston *51 

Air, pure 56 

Air supplying attachment for 

stoves 107 

Air we breatlje, the 393 

'larm, improved high pressure. .*12T 

Albumen 106 

Albuminous substances, structure 

ofthe 230 

Alchemists, our obligations to the 

Arabian 327 

Alcoholized subjects, putrefac- 
tion in 307 

Alcohol, obtaining absolute 184 

Aie, acidulation ol 386 

Ales, brewing light 186 

Alio , a new 21 

Alloys for bells, gongs, cymbals, 

etc 1377 

Alloys, gold and platinum 67 

Alloys of copper and zinc 384 

Alloys, preparation and composi- 
tion of 53 

Alloys, the study of 40 

Amalgamating ores 43 

Amalgamation of ores ofthe pre- 
cious metals, the 168 

Amalgamator . . 171 

American Historical Record, the. 53 

American homesteads 152 

American inventions In Europe.. 400 
American petroleum, history of.. 336 

American sailors as firemen 376 

American women deteriorating? 

are the 37 

Ammonia as a cure for snake bites 73 

Ammonia, detection of 262 

Amiu onia, uses of. 210 

Ampe" re's theory 27 

Amusement 181 

Anatomical specimens, to pre- 
serve 8 

Ancieut proverb 51 

Andirons 355 

Anemometer, a new. 246 

Aniline colors 359 

Animal poke 59 

Animal power 314 

Animal trap 10, 156, 201, 2tj2 

Annealing lamp chimneys 42 

Auti- concussion water cock 202 

Antimony, poisoning Dy 39 

Auts and moles a .... 233 

Ants on peach trees 229 

Ants, to destroy 233 

Ai.vils 349 

Aphangoscope, the. 21 

Apparatus lor closing barrels and 

casks 75 

Apparatus lor distilling: spirits.... 42 
Apparatus for elevating and im- 
mersing vessels...., 370 

Apparatus for feeding white lead, 

etc 10 

Apparatus lor leveling millstones 299 
Apparatus 1 or lighting gas by- 
electricity 75 

Apparatus for mixing soap 314 

Apparatus for preserving and 

forcing beer 11 

Apparatus for producing plane 

ai ^d parallel movement 75 

Apparatus for raising dough 299 

Apparatus for supplying locomo- 
tive tenders with fuel 370 

Apparatus lor supporting and 

lowering coffins , 11 

Apparatus for temporarily in- 
creasing the pressure In gas 

pipes 371 

Apparatus for tracing drawings, 

etc 250 

Apparatus for transmitting mo- 
tion 75 

Apparatus for transporting ves- 
sels over bars 282 

Appian way, the 186 

Application 277 

Aquaria, water in 217, 216 

Architect, the Government ... *93 
Architectural competition in Ber- 
lin 89 

Arctic regions, the 175 

" Argent o " picture, the 181 

Armored can 370 

Armor plaies, English 165 

Armor plating, elastic backing for 196 
Arsenic by heat in Marsh's test, 

precipitation of *195 

Arsenic, easy tests for 225 

Arsenic In paper hangings, etc., 

detection of 105 

Arsenic, magnesium in Marsh's 

test for *179 

Arsenic, the Marsh test for 352 

Arsenic, the quantitative deter- 
mination of 211 

Art, a lost.— Glass cloth 276 

Art and Nature 352 

Artesian wells and malarial fe- 
vers 296 

Artesian wells, our need for 377 

Artificial stone ..... 313 

Artificial stone and fireproof 

buildings 7 

Artificial teeth and dental plates. 123 
Artillery and small arms, Euro- 
pean field 112 

Art industry, American 183 

Art progress 380 

Arts of design, museums of the.... 215 
Art to industry, the relations of— 
Mu 7 earns of the arts of design. 215 

Asbestos packing : . . 201 

Asbestos piston rod packing 113 

Asbestos wall paper 229 

Ash sifter 371 

Asiatic railroad, an 194 

Asphalte .pavements and road- 
ways 347 

Asphaltum, melting 233, 249 

Assignments 85 

Astral oil works *310 

Astronomical instrument, a new. 3^8 
Astronomy, progress of— The va- 
riable stars 295 

Atlantic ocean, the..... 134 

Atlantic to the Pacific, from the. . 392 
Atmospheric and pneumatic pro- 
pulsion 328 

Atmospheric engine 234 

Atomic weights, on the reasons 
which have caused the adop- 
tion ofthe new 280 

Attaching knobs to their spindles 387 
Attaching shoes to sleigh runners 314 
Attachment for sewing machine.. 11 

Auger, earth boring *214 

Aurine 81 

Australian locomotives 240 

Automatic fan. ..,..' ,,,,. 202 



Automatic registers 116 

Awning frame 331 

Awning slide 201 

Axle 387 

Axle lubricator 299 



Baby walker 37' 

Back braces 234 

BacK pressure 138 

Back pressure In exhaust pipe — 42 

Bag holder 171,387 

Bag string inserter 402 

Bail dredge 75 

Bails for kettles, etc 201 

Balanced slide valve 371 

Balancing gang saw mills 281 

Balancing saws and cylinders, 

etc „,: 261 

Bale band stretcher 171 

Bale tie". 59,299 

Baling cotton, etc 314 

Baling press 75,299, 370 

Ballasting vessels in port 402 

Balloon, a navigable 192 

Balloons, anchoring 32 

Balloon, the Colossus 367 

Band cutting fork 331 

Band for House's telegraph, color- 
ing 122 

Band saw gang 387 

Band saw mill 330 

Barbers' and dentists' chair 250 

Base burning cooking stove 59 

Bats 330 

Batteries, galvanic ... 209 

Batteries, nature of the action in 

galvanic 393 

Batteries, relative value of gal- 
vanic 25 

Batteries, secondary 380 

Battery, a cheap ■ ontinuous 368 

Battery, a new and simple con- 
tinuous *364 

Battery, electric *193 

Battery for plating 266 

Battery, Grove's 370 

Battery, modification of Leclanche's 

galvanic 25 

Battery power 9 

Bayonets, making 240 

Bearing, self lubricating box and 

shaft *375 

Beater press 218 

Bed bottom, adjustable spring. . . .*242 

Bedding gun locks 208 

Bedding gun stocks 208 

Bedding gun triggers and guards. 208 

Beef essence, frozen 308 

Beef tea, meat extracts and 130 

Bee hive 43, 171, 298 

Beer forcing apparatus 155 

Bees 242 

Bees in winter 9, 27 

Beet leaves fodder, preparation 

Of 381 

Beetle from Mississippi 354 

Beetles 361 

Beet root sugar in Massachusetts 121 
Beet root sugar in the United 

States.... 167 

Beet sugar 368 

Beet sugar in Illinois 321 

Beet sugar in the United States.. 261 

Bell puil and bell *366 

Belt fastener 10 

Belting and Dulleys 277 

Belting, leather - ... 9, 42 

Belts in wet weather 90 

Belts, tightening of 58 

Belt tightener 123, 282 

Beoding gas pipe 122 

Bending printers' leads andrules, 

machine for *207 

Benefits of exchange of goods ... 51 

Bengal signal light , 370 

Benzole and benzine 181 

Benzole and benzine, the difference 

between ,.... 136 

Berry box 298 

Beveled joints, cutting 27 

Bible, re'visioa of the 180 

Bicycle travelling 290 

Binder for sewing machine 10 

Bin for storing and drying grain. 155 
Blniodlde of mercury In solution. . 27 

Birds, antiquity of 345 

Bird skins, preserving 313 

Biscuit manufacture 309 

Bisulphide of carbon, boiling point 

of T..... 130 

Bitbrace 107 

Bit braces, attachment for *323 

Bitumen of Judea paper 321 

BlacK and Caspian seas, junction of 

the 207 

Blackboard.... 351 

Black coating for covering metallic 

utensils 208 

Blacking.... 72 

Blacking and brush holder... 267,*322 

Blacking box 122 

Black specks in vision 200 

Blasting Ice 81 

Bleaching 98 

Bleaching ivory 122 

Blessings 68 

Blinders for horses b55 

Blind stop 59 

Blind wiring machine *6 

Blood crystals 242 

Blood, test far human 8 

Blood, to purify the 35 

Blowing out boilers 233 

Blueing Iron 107 

Boat detaching apparatus 234 

Boat racing, the laws of 325 

Bob sled 234 

Boiler deposits 136 

Boiler experiments, proposed Gov- 
ernment 347 

Boiler explosion at Manchester, 

England 393 

Boiler explosions 397 

Boiler explosions, fatal 384 

Boiler feed 138 

Boiler insp ection la w,Baltimo re. . 242 

Boilers, blowing out steam 298 

Boilers, cleansing 298 

Boilers, evaporative power of 

steam 50 

Boilers, extraordinary experi- 
ments on steam *5G 

Boilers, on the heating of water 
and— Curious explosive phe- 
nomena 272 

Boilers, production of steam in.. 103 

Boiler, the Blanchard 292 

Bolt and nut threading machine. . 43 

Bolt iastening for fish plates 250 

Bolt threading machine 387 

Bone dust, adulteration of 129 

Bone dust as a fertilizer 343 

Bones and bone meal 241 

Bone setting *382 

Books 245 

Boot blacking machine 139 

Boot clatnp for base ball players. 91 

Boot crimping machine 139 

Boot for horses 371 

Bootjack, pocket *306 

Boot strap machines 313 

Borax 197 

Borax in Nevada 149 

Borax, new method of making. . . 401 

Boring for oil -*342 

Boring for petroleum 337 

Boring machine 282 

Boston firemen 105 

Boston flats, South 384 

Botany, the study of 56 

Bottle capping machine 387 

Bow 387 

Box for Seidlltz powders 75 

Boys, a word to — 224 

Brace chain 202 

Brake for railway cars 267 

Brake lock for wagons 267 

Brake shoe 202 

Brakes, railway power 175 

Brandy from wood shavings 289 



Brass castings 281 

Brass colored paint 233 

Brass founding 249 

B ead cutter 371 

Bread making, new process for 69 

Breakwaters 57 

Breast pin li 

Breech loading fire arm 219, 330 

Breezes, land and sea 9 

Brewers, hints to 85 

Brewing Interests of the United 

States, the -. 408 

Brick machine 27, 171 

Brick machine, improved porta- 
ble *159 

Bricks, geometrical arching *118 

Bricks, wire cut 365 

Brick work and masonry 409 

Bridge 282 

Bridge at Albany, new railway 

101, 397. 

Bridge at Rock Island, Mississippi 100 

Bridge, Housatonic river 101 

Bridge, Illinois and St. Louis 57 

Bridge over the Mississippi, at 

Brainerd, Minn *191 

Bridges, ancient 164 

Bridges of Europe, the 164 

Bridges, trus<.... 164 

Bridge, suspension truss *375 

Bridle 313 

Bridle bit, pulley *326 

Broad cast seed sower ^02 

Broiler 218 

Bromine 132 

Bromine water as a test for 

phenol (carbolic acid) 240 

Bronze paint 58, 90 

Bronzing gun barrels 217 

Bronzing Iron 53 

Broom 202 

Broom head 11 

Browning gunbarrels 266 

Brown tint for Iron and steel 105, 224 

Brush 59 

Brush for applying blacking to 

boots and snoes 186 

Brussels, engineering In 351 

Buckle 10, 234 

Buckskin leather and glove 

making 196 

Buflalo rones 266 

Bug buster 397 

Buggy top 201 

Building blocks 150 

Buliding, inventions and patents 

connected with 161 

Building material, a new 148 

Buildings at South Kensington, 

England, lecture theater *130 

Bung attachment to barrels 27 

Bung Inserter 59 

Burette *398 

Burial case 11 

Burning fluids, testing 414 

Burns, oakum as a dressing for 35 

Burnt iron and burnt steel 289 

Butter 398, 368 

Butter, a substitute for — - 89 

Butter from California 291 

Butter making 53 

Butter sacks 163 

Butter tub 74 

C 

Cables, Atlantic 278 

Cables, Mongols vs. deep sea 19 

Cake stirrer 10 

Calculating machine 11 

Calef action 69 

Calendar 370 

Caliber compass *H5 

Calif ornlan estimates 329 

Californian fields are plowed, how 

the 397 

Californian orchard, a 196 

Calomel, test for 42 

Camels in Nevada 105 

Canadians, patents for 85, 87 

Canal boat 107.202.355, 387 

Canal boats, new method of pro- 
pelling *306 

Canal, cable towing on the Erie. . 296 

Canal lock 402 

Canal reward, the great 162 

Canals, proposed Atlantic and 

Great Western 23 

Canals, steam on the New York., 145 
Canals, steam propulsion on. ..260, 382 

Canals, steam to wage on the 22 

Canals, steam traction on 197 

Canal, steam on the Erie 261 

Canal towage,power required for 348 

Cancer, a remedy for 5 

Cancer, remedies for 325 

Candle light, colored 116 

Candle to burn all nlaht 229 

Candy, Improvement In the manu- 
facture of. 137 

Cane gun 299 

Cane staining 74 

Canned fruits 386 

Cannon, a monster 413 

Caoutchouc, gathering Nicaragua 393 

Caoutchouc, mineral 197 

Cap box 387 

Cap tor boots and shoes 123 

CapitolatAlbany, N. Y., the new 413 

Caps for infants, crocheted *131 

Car, a gigantic railway 367 

Carbolic acid 321 

Carbolic acid, antidote to 137 

Carbolic acid as a disinfectant... 368 

carbonic acid 280, 385 

Carbonic acid gas in wells 128, 185 

Carbon plates for battery . 27 

Car brake 75, 186 

Carbureter 282 

Car coupling. 12, 59, 91, 155, 218, 330, S71 

Car couplings 58 

Carding machine 299 

Car doors 194 

Carpeted floors. 226 

Carpets and knitted manuiactures 

at Amsterdam, N. Y 273 

Carpets are made, how.... 374 

Carpets, machine for cleaning and 

finishing 277 

Carpet stretcher 107 

Carriage mountings. new 366 

Carriage top prop block washer. . 74 

Carriage wheel 123,155, 201, 314 

Car root 250 

Car starter 409 

C art body catch 330 

Car time 262 

Cartridge box 234 

Car truck 139 

Car ventilation 364 

Car window 186 

C ase, a queer 164 

Case hardening process, new 293 

Cash fare box 218 

Casters for furniture 155 

Casting noled patterns 42 

Casting pipe 298 

Castings, cleaning 138 

Cast iron pulleys 28i 

Cast iron with other metals, coat- 
ing 261 

Castor oil, coloring 298, 313 

Cat, a mechanical 328 

Catching cold 245 

Cattle poke 354 

Cedar, white 58 

Celestial engineering. 16 

Cement, brick dust 161 

Cement, elastic 225 

Cement for alabaster 155, 218 

Cement for cast iron 170 

Cement for fixing glass letters... 348 

Cement for iron pipes 218 

Cement for sheet Iron and rubber 

packing 122 

Cement for textile fabrics 386 

Cement from sewage 4t9 

Cement, glycerin 152 

Cement, hydraulic 155 

Cementing emery to wood 233 

Cementing leather to iron 42 ; 

Cement, lamp 298 



Cement, Portland 276 

Cements and metalB in conjunc- 
tion, behavior of. 22 

Cements, hydraulic— Their adapt- 
ability for use and ornamental 

purposes 17, 32 

Centenarians 127 

Centerbit 314 

Centering machine 208 

Chains, stretching of 409 

Chair, easy * 54 

Chair seat frame 10,402 

Chapped hands 233 

Charger tor shot pouches 314 

Check rein attachment for har- 
nesses * 54 

Chemical experiments for youth- 
ful readers 95 

Chemical inventions, prizes for.. 214 
Chemical manures an* agricultu- 
ral machinery 120 

Chemistry, the last six months of. 8 
Chicago Are, destruction of scien- 
tific collections by the 136 

Chignon 218 

Chimes for reed and pipe organs. . 42 

Chimney moving 242 

Chimneys, to prevent the burning 

of 4 

Chimney tops 11 

China, American Ideas in 338 

China and Japan, treaty between. 229 

Chinese astronomy 70 

Chinese by telegraph 306 

Chinese plumagery £25 

Chinese temple in San Francisco. 325 

Chloral hydrate 2 

Chloral in toothache 2 

Chloral, the new stimulant 69 

Chlorine, evaporation of. 57 

CUloro-acetlc acid 266 

Chlorotorm, nitrous oxide, etc., 

the administration of 233 

Chloroform, robbery witu the aid 

Of 127 

Cholera and sun spots 376 

Chopper, improved meat 147 

Chrome iron 233 

Chromic acid, action of 105 

Chromium and its compounds in 

the arts 51 

Chromosphere, the discovery »nd 

history of the *227,*243 

Chucks of screw cutting lathe.... IS9 

Church on wheels, a . 169 

Churn 11, 27, 43, 76, 123, 171, E87 

Churn and butter worker 354 

Churn dasher 43 

Cider from ireezing, to prevent . .. 281 

Ciaer mill 354 

Cigar machine 123 

Cincinnati exposition 416 

Circles, dividing 249 

Circular saw mill 58 

Circular saw, speed of 218 

Circulation valve 4U2 

City subscriber's, to 8 

Clamp for holdina timbers 42 

Clapooardlng, improvement in. . . 80 

Clasp for looping skirts 219 

Classics, a plea for the 412 

Class legislation and the working 

man 52 

Clays, refractory 413 

Cleaning castings 58 

Cleaning glass 281 

Cleaning instruments 370 

Cleaning lamp chimneys 298 

Cleaning paint brushes 58 

Cleaning watches and clocks 98 

Cleanliness 35 

Cleanliness, labor andpersonal... 184 

Cleansing hair brushes 233 

Clipping machine 282 

Cj od feuaer 314 

Closets, earth * 6 

Clothes beater 314 

Clothes dryer 314 

Clothes pins, to preserve 229 

Clothes rack, Improved *166 

Clothes washer 11 

Clothes wringer 58, 202 

Clothing when wet, your 278 

Cloth measuring machine *150 

Cloth plaiting machine 155 

Csoth shearing machine 59 

Coal 53 

Coal and petroleum 396 

Coal and smoke, C. TV. Williams 

on 100 

Coal, discharging 382 

Coal dust, wet 266 

Coalfo r unhealthy plants 375 

Coahn Great Britain 166 

Coal In Sweden 384 

Coal in the United States 353 

Coaloil manufacture 336 

Coal oil, the first 229 

Coal scuttle 202 

Coating cast Iron with other met- 
als 165, 212 

Coating zinc with Iron 4i0 

Cock 202 

Coa liver oil, pulverized solid 197 

Coflee and grain dryer *391 

Coffee roaster 91 

Coins 217 

Coins, w»rn 249 

Coke, hairy 2 19 

Coke, native 176 

Cold upon iron, the effect of 359 

Colorado, Middle Park 149 

Colorado, mining in 162 

Colorado, narrow gage railway in 160 

Color.anew blue 352 

Coloring seeds for sowing *131 

Coloring shells 233 

Colors, last 233 

Colton, Mr. H. E 184 

Comb 139 

Combination lock 299 

Combined axle box, sand band, 

and casing 91 

Combined bureau and washstand 330 
Combined bureau, bedstead, book 

case, etc 171 

Combined cooking stove and wa- 
ter heater 355 

Combined friction and ratchet 

clutch 42 

Combined knife and fork cleaner, 
knife sharpener, and can open- 
er 171 

Combined latch and lock for slid- 
ing doors 282 

Combinedpocket knife andenvel- 

ope opener 123 

Combined propeller and fire ex- 
tinguisher 313 

Combined scissors, button hole 

cutter and tracer *166 

Combined shovel and tongs 298 

Combined splice and safety hook 

for ladders 282 

Combined table, sola, and bed. .. . 187 

Combined tool 43 

Combined wardrobe and bedstead 20l 

Comb, renewable tooth *210 

Comb sawing machine 218 

Combustibility of iron, the 325 

Comet, a Munchausen 183 

Comet hypotheses, the 213 

Comets, Encke's * 3 

Composition for coloring leather 267 
Composition for covering cigar 

tips 387 

Composition stone 314 

Compost, a very good 277 

Compound building blocks 171 

Compressed atmosphere, experi- 
ments In a 329 

Concrete building 266 

Concrete walls 370 

Condensed steam exhaust ll 

Confection, an excellent 256 

Conflagration at Jones and Laugh - 

lin's works 197 

Congress and patent extension 

cases 151 

Congressional library and copy- 
rights 20 

Conical cylinder, boring 170 
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Conical stop cock 267 

Conscience, preserve your 69 

Constructing buildings.... 123 

Construction of rafts... 218 

Construction of walls and ventil- 
ation oi buildings 91 

Contentment 276 

Cooking food below 212° Fah 163 

Cooking vessel, improved 381 

Copal, information on 383 

Copal varnish 201 

Copper and epidemic cholera — 73 

Copper dip 122 

Copper dip for iron castings 155 

Copper in cocoa and chocoiate . . . 368 

Copper salts 106 

Copper welding 73 

Copving, new method of 178 

Copying press, electro-chemical. *347 

Coralline, solvent tor 391 

Cork and cork cutting 397 

Corn cribs 234 

Corn grater 355 

Corn harvester 74 

Corn husker ..... 171 

Corn husking and shelling ma- 
chine 201 

Corn planter 10, 76, 250, 282, 355 

Corn popper 387 

Corn sheller *291 

Corpse preserver 218 

Corundum in North Carolin a 248 

Cotton and hay press 10, 202 

Cotton chopper 43 

Cotton chopper and cultivator. .. 282 

Cotton planter 43, 370 

Cotton press . . . .76. 91, 218, 219, 355, 387 

Cotton seed hulling machine *-34 

Cjtton seed oil 58 

Cotton seedSj on 273 

Cotton sub stitutes ior hair 276 

Cotton tie. ., * 2 

Cotton waste, cleaning 330 

Cough mixture 314 

Counterbalancing gang saws ... - 261 
Counterbalancing saws and other 

machinery 195 

Counterfeit bills 175 

Countersink.,.. 402 

Coverfor watch frame 91 

Cowbell strap 43 

Cricked flute 266 

Cracks in iron, stopping 233 

Crossing the track 161 

Crow- destroying corn 401 

Crucible, improved 160 

Crucibles, new material for 70 

Crystallization 127 

Crystallization ot honey 106 

Crystallization ot iron and steel . 105 
Crystallization of silver, gold, 

and other metals *411 

Cucumber, new variety of 385 

Culinary boil&r 187 

Cultivating plow 155 

Cultivator 171, 330, 402 

Cultivator plow 354 

Cupola furnace 385 

Cupro- ammonium 256 

Curcnlio on plums *......:.... 321 

Curiosity, a wonderful 112 

Curious experiment, a 69 

Currant worm, the 347 

Cushion for the feet in railway 

travel, air 16C 

Cushions, new stuffing lor 226 

Cut off for water pipes 201 

Cut off, proportions of 74 

Cutter heads, molding *347 



Damper for fire place 402 

Dandelion or taraxacum.... 262 

Dandruff, a simple remedy for.. .. 69 
Darwinian theory, Beecber on the 353 
Davenport brothers, expose of the 

tricks of the .......37, 68, 100 

D avenport tricks again, the 148 

Davenport tricks, the 84, 115 

Dead Sea, the 245 

Deaf and dumb, the education of 

the 103 

Decomposition of water by heat.. 8 

Demagnetizing steel 249, 266 

Denmark, iron shipbuildingin.... 307 

Dental forceps 42 

Dental plugger 298 

Dental purposes, preparing gold 

for 18 

DeBign patents 85 

Destruction, the coming. 213 

Detachable lamp collar and safety 

tube 267 

Detector for coffins 6 

Device for forming letters on the 
circumference of metal disks.. 267 

Device tor locking nuts 186 

Device f»r moving pianos 123 

Device for utilizing power at rail- 
way stations 91 

Dextrin 259 

Diamond cutting in New York 241 

Diamond drill 224 

Diamond fields of South Africa, 

the 414 

Diamond in its matrix, the 349 

Di amotids 132 

Diamonds. African— An invention 

wanted 231 

Die for shaping tea kettle bails... 331 

Discolored srlass 233 

Disease, the communication of... 105 

Dish drainer 219 

Dish washe" 402 

Disinfectants 321 

Disinfectants, simple 177 

Disinfection, city 165,212 

Disintegrating machin ery 161 

Dissociation, latent he at of 21 

Distancingcompetitors 68 

Distillation, improvement in frac- 
tional 400 

Ditching machine .107, 202 

Dividing engine, a *67 

Diving in mines 213 

Divining rodfor wells 298 

Dog for saw mill 416 

Door check 355, 371 

Door fastener *214 

Door spring 331 

Double derrick 59 

Dough mixer 171 

Dovetail and shaping machine . . . . *95 

Do your own thinking 19 

Draft attachment to plows 402 

Dragon, the flying 291 

Drawing knife 123 

Draw, teach the children to 55 

Dress goods holder 267 

Dressing for goods 105 

Drilling machines, portable *343 

Drills, core retainer for tubular 

rock. 22 

Drivingbit 387 

Drop leaf attachment for sewing 

machine tables 186 

Dropping attachment for harvest- 
ers..... 186 

Drop press and punching press. .. *287 
Drunkenness, dangerous case of. . 307 

Dryer, fruit 22 

Drying by chemical action 311 

Drying bv cold. 103 

Drying by the direct application 

ot heat — Distillation 263 

Drying substances by hot air 167 

JJrymg substances by mechanical 

action 295 

Drying subslancesby steam 151 

Dust in factories, metallic 184 

DveingbUck silk 89 

Dyeing cotton y&rn with magenta 325 

Dyeiug leather.... 242 

Dyeing on wool and silk, scarlet. 41U 

Dyeing, the chemistry ot 293 

Dyeing veneers 380 

Dyeing wool 105 

E 

Earth auger 402 

Eanhcloset 107, 250 

Ear, the educated 67 

Earthquakes, the cause of 348 

Earthquakes, the use of. 230 

Earth scraper 27 »$U-* 

Eaves trough supporter 2gy 

Ebonizing wood 346 

Eclipse, December, 1871, the solar 88 
Eclipse observations, American 

solar 161 

Eclipse of December, 1871. the 161 

Eclipse of the sun in 1875 242 

Eclipse of the sun in 1878.... 244 

Eclipse, the recent 12i 

Edge tools 345 



Education of the ear 7 

Education, technical 197 

Egypt, the steamship *362, *364 

Elastic lanyard 139 

Electrical improvements 70 

Electrical machine, the Holtz 229 

Electrical resistance, the unit of 

measure of 409 

Electrical tubes, luminous 345 

Electric carriage. 186 

Electric clock. 116, 202 

Electricity and nerve force 73 

Electricity at Niagara Falls 256 

Electricity, fri*;tional 58 

Electricity from evaporation 377 

Electricity in platinum plates, 

condensation of 400 

Electricity in the body 266 

Electricity, new theory of atmos- 
pheric 413 

Electricity, new u e for.. 17 

Electricity, surface 245 

Electric light, the 68, 257 

Electric probe for wounds 225 

Electrodepositlon of iron 386 

Electromagnet 266 

Electromagnetic annunciator.... 186 

Elect romagneticengine 91,107, 299 

Electromagnetic railroad signal 

and switch tender 123 

Electromagnetic telegraph, the 

199, *257 
Electromagnetic telegraph, the— 
Honor to whom honor is due. . 

Electroplated jewelry 

Electrotypes of gelatin pictures.. 

Elevator 43, 107, 171, 

Elevator, driving 281, 

Eievater, fireman's and builder's*; 

elevators for private houses 

Elevators, screw 

Embalming the dead 

Emery, coating iron with 

Emery cloth belts 

Emery wheels, strengthening... ..* 
Employer and employed— A plea- 
sant incident 

Employment, domestic 

Engine, a monster 

Engineering, incidents in 

Engineering progress, six months 

of 

Engine, foundation of an. 

Engine, improved steam ...* 

Eogine, improvement of the 

steam 

Engine power for circular saws.. 

Engine, proportions of 107, 

Engine, rotary steam * 

Engine, singular breakdown of an 

Engines, proportions of 

Engines, rotary, 84, 107, *147, *194, 
Epidemics of disease, disaster, 

and crime 

Erie canal locks, the, Lockport.. 

Erratum 

Error 

Etching on glass 

Ether engine 

Ether glue 

Evergreens at Central Park, New 

York, the. 

Excavating cart 

Exhaust of slide valve engines. .. 

Exhioition, London International 

116, 

Expansion pivots for wheels of 

sewing and other machines... 

Exnert testimony 

Exploders, electrical 

Explorlngexpedition, the Agassiz 

E xplosion, remarkable 

Explosive, a new 

Explosive pills.... 

Exposition of Louisiana, first 

Grand Industrial 

Extension cases before Congress 

Extension 1 athe carrier 

ftxreusions 

Extension table 123, 

Extention tabie slide 

Extinguisher, fire ,..' 

Extinguisher for street lamps.... 

Eves affected by the wind 

Eyes, artists with bad 

Eye stone 238, 

Eye, the 



Face worms. 106, 107, 138 

Facing oil stones 122, 155, 201 

Factories of England— The suffer- 
ings of workmen 48 

Facts and figures— Importance of 
the latter to substantiate the 

former 88 

Fainting 23a 

Fanning mill 18, 180 

Fare box 2^4 

barm stock, decline in prices of 213 

Fast colors 249 

Fastt-ner for meeting rail of 

sashes .201 

Fastening for mail bags 27 

Fastening key for coffins 250, *282 

Fastening leather to iron . .... 74 

Fastenings for neckties, scarfs, 

etc ...*242 

Feed device for hulling machine 43 

Feed water heater 75 

Feed water heater for steam 

boilers 201, 402 

Feed water regulator 10 

Felon arrested by congelation, 

bone 273 

Felts, cleansing soapy 249 

Fence 27,123,155,234,314, 402 

Fence, portable 226 

Fermentation, prevention of 9 

Fertilizer 235, 331, 402 

Fibrin, the formation of 213 

Fifth wheel 75 

Fifth wheel for carriages 11 

Fig culture in California 178 

Fight between a cobra and a 

mongoose 147 

File for newspapers, etc 11 

Files and saws, and their manu- 
facture 212 

Filters, porous 245 

Filter, the air 279 

Finishing furniture 313 

Fire alarm telegraph, the New 

York 177 

Fire arms, the Gatling system of 

*143 t *144 

Fire at Ithaca 377 

Fire engine 402 

Fire engines, floating 183 

Fire escape ladder 234 

Fire extinguisher 267 

Fire extinguisher, portable 56 

Fire kindler 314 

Fire kindlings 325 

Fireplace 91, 330 

Fireproof building 282 

Fireproof buildings 121, 259, 384 

Fireproof buildings, artificial 

stone and 7 

Fireproof buildings— Mr. Hiram 

Powers' views 48 

Fireproof building— Tne lesson of 

Chicago 311 

Fireproof roof 266 

Fireproof wood 313 

Fire shield 11*350 

Fires, origin of 137 

Fires, the forest 352 

Fish culture in New York 66 

Fisheries, North Carolina 349 

Fishing apparatus 155 

Fishing smack, new 413 

Fisk, Jr., the late James 55 

Flag halyards, n.ethod ofsecurlng* 99 
Flame, a new sensitive singing... 349 
Flexible marble of Wheeling.Va ., 148 

Flexiole sides for bellows 355 

Flight, the pigeon's 4 

Flight, the problem of 199 

Floating bodies 233 

Flow of water against atmospher- 
ic pressure 42 

Fluid and liquid 233, 266 

Fluids, wicks, lamps, imperfection 

in 104 

Fluorescence 828 

Fly fan 202 

Flying ship, steam 319 

Fly or not to fly, to 5 

Fly trap , 355 

Foci, differentiation of 310 

Fodder, green corn 275 

Folding bureau 75 

Folding chair 187 

Folcing chair, lounge, and bed... 280 
Folding table 186,314 



Food on poultry and eggs, Influ- 
ence of 385 

Food, rich 227 

Force, one primary form of 320 

Foreign patents 85 

Forming screw threads in necks 

of bottles 314 

Fortifving railway stations 57 

Fossil sea serpents . 177 

Foundery, a model railway 166 

Foundery, new type 230 

Fountain 12 

Fowl obstruction, a 384 

Fractional powers of numbers. . . . 185 

Franked ci culars 182 

Franklin statue in Printing: 
House Square, New York city, 

the 70 

Freezing..., 350 

Freezing by mechanical' action. .'. 81 
Freezing, how a man feels when.. 160 

Frescoes, portable 409 

Frlctional gearing 227, 229, 244, 

*259 *275 
Friction gear for screw cutting!. 170 
Friction gearing vs. belts and cog 

wheels ... 33 

Friction matches, substitute for 90 
Friction of the earth on a plow. . . 155 

Friction pulleys 122 

Friction, the coefficient of 217 

Front gear for carriages 387 

Frosting glass 249 

Frost on plants, the effect of 289 

Froz en water main 266 

Fruit dryer . , 330 

Fruitjar 74 

Fruitjellies '."". 381 

Fuel, artificial 40 

Fuel, Loiseau's compresse J 41 

Fuel, sweetened... 165 

Fungus, remarkable parasitic. ..' *347 
Funnel attachment for liquid 

measures 234 

Furnace grate bar .'283 

Furnace, hot air *2?3 

Furs, dyeing 2t8 

Fuse 371 

Fusible boiler plug, new 292 

Fuible metal 266, 281 

Fusible plugs. 266 

G 

Gage cock for steam 'boilers, im- 
proved *H8 

Galvanic action on iron ships 411 

Galvanized iron pipes 370 

Galvanized iron pipes.don't use.. 264 
Galvanized iron vessels tor milk.. 370 
Galvanometer, vertical balance. .*395 

Gas apparatus 250 

Gas burner.Cremin's *150 

Gas Company, the New York Mu- 
tual 224 

Gases, measuring 298 

Gas from gasoline 266 

Gas, illuminating— Natural gas 

wells, etc 64 

Gas light in brief, history of 163 

Gas meters 305 

Gas well, the West Bloomfleld. ... i)6 

Gate 92, 123,234 

G a te, farm *378 

Gate ior gang saws 313 

Gate for water wheels 218 

Gatlingsystem of fire arms, the*143, 144 

Gearing for saws 106 

Gearing, frictional 227, 229, 244,*259*275 

Gems, tne imitation of. 225 

Gene rating steam 106 

Genie Industrie!, Le 121 

Geological report lOr New Jersey 212 
Germany, the new coinage in . . 137 
Germination— Its relation to light 361 

Germination, process of 148 

Germ life, action of heat on 113 

Gig saadle tree 139 

Gin gearing... 107 

Ginger beei- 233 

Girder tor railways 234 

Girders, cast iron and wrought 

iron arched *243 

Giving, the manner of 70 

Glass cloth— A lost art 276 

Glass globes or reservoirs for 

lamps 314 

Glass, vuby 37 

Glass, transferring to 233 

Glass tubes, how to bend 97 

Glove's 11 

Giycerin, manufacture and prop- 
erties ot 8 

Gold and silver in the United 

States 2 

Gold and silver ores, iron and cop- 
per pyrites iu 52 

Gold an* silver, zinc amalgama- 
tion for extracting 4 

Golden ink 21 

Gold for dental purposes 355 

Gold Ie Siberia, discovery of. ]05 

Gold ores, amalgamation of. 260 

Gold solution 281 

Gopher trap 123, 186 

Governor 234 

Governor for steam engine 10 

Governor, improved safety *19 

Grading and ditching scraper 75 

Grarting tool *262 

Grain car U 

Grain elevators at Liverpool, the 288 
Grain in vacuo, preservation or.. 393 

Grain meter 887 

Gram screen 370 

Grain separating attachment to 

thrashing machine 139 

Grain separator 218, 387 

Grain steaming apparatus 330 

Grain weigher, automatic *3l 

Granite in Finland 178 

Grape juice, treatment of 9l 

Graphotypes 192 

Grass cioth 265 

Gratitude all around — 146 

Gravity of the earth, pendulum 
experiments for determining 35 

Greasing cogs of reapers 354 

Great man, tne 69 

Green colored dresses, etc 225 

Green colors, beware of 225 

Green colors in paper hanglngs,etc 225 

Green house, interior of a *178 

Green on cotton, ctyeing 281 

Green, Paris 370 

Grinding machines 314 

Grinding mill. 75 

Grinding steel tools 138 

Grindstone, how to use a 112 

Grindstones, bursting of 152 

Grist mill, portable spring *223 

Gro ve, Mr. Justice, F. K. S 24 

Grove on patent laws, Mr 25 

Growth oi plants, increasing the 

vigor in *364 

Guano 81/323 

Gulf stream and its excess of solid 
matter accounted for, the col- 

orof the 180 

\ Gum. mesquite 393 

Gun band machine 208 

Gun cot" 011 153 

Gun cotton, a new 16a 

Gunmakera' ana Inventors' Club, 

Birmingham 304 

GunmaKiug by machinery 208,294 

Gunpowder pressure gages *394 

Gunpowder, saiety 122 

Gunpowder,substitutesfor .... 152 

Gun.sca ttering shot 42, 58, 74, 107 

Gun, th e Gatling battery *143,*144 

Gutta percha 201 

H 

Hail, salt and iron 128 

Hair and its substitutes, human.. 278 

Hair comes from, where the 276 

Hair dyes, poisonous 210 

Hair is ruined, how 276 

Hair, its value 276 

Hair, substitutes for 276 

Hair switch 58 

Hair trade, extent of the 276 

Halls and school rooms 353 

Hammer, the largest steam 122 

Hams, recipe for curing 21 

Handcar 91 

Handle strap fortravelllng bags. . 371 

Hand planter 139 

Hardening screws 90 

Hardware, builders' 67, 352 

Harness buckle 107 

Harness sadale 313 

Harrow 107, 266, 355 

Hartford, Conn. , Btatue of Horace 
"Wells at 229 



Hartford Steam Boiler Inspection 

and Insurance Company 4.129, 

178,245,305, 

Harvester 58, 156, 171, 186, 

Harvester cutter 

Harvester rake 

Harvester rt el 

Hasp lock for car 

Hat, ventilating * 

Hay and clover beforethey ripen, 
cut your 

Hay and cotton press 

Hay elevator ant carrier 

Hay loader. . 

Hay mower, etc 

Headache, sick 

Head block for saw mill 

Head rest for car seat 

Health and disease 

Health, keep the body in 

Health, the.. 35, 

Heart disease, the sexuality of. . .. 

Heat and light, Professor Tyndall 
on *363,* 

Heat applied to latent heat, etc., 
the modern theory of 

Heat by melting ice, determina- 
tion ot high degrees of * 

Heat, communication of 

Heat, disinfecting by 

Heater tor green houses,hot water 

Heating and cooking range 

Heating and ventilation of build- 
ings 

Heating ®i buildings by steam, the 
88, 

Heating steel articles 

Heating stove ,- 

Heat of combustion^. 

Heat of vapors-and gases, latent. 

Hedge trimmer 

Hell Gate, the government works 
at 

Hemmer for sewing machines. 10, 

Hoe 

Hoe socket attachment 

Hoisting apparatus 

Hoisting machine 

Hold back for carriages ..' 

Honey dew 

Hominy mill 

Hoof snears 

Hooks and eyes 

Hods 

Horn, staining 

Horse hay fork 

Horse hay rake 

Horse hoofs, brittle! ess of 

Horse hoofs, splitting of 201, 

Horse power 11, 

Horse power frame 

Horse power, improved ■ 

Horse shoe 123, 

Horseshoe nail 

Horse shoes by machinery, manu- 
facture of 

Hose couplings 

Hose nozzle 

H it blast oven 

Hot journal, novel method of in- 
dicating 

Hot water pipes against wood 
work 

House oell . 

House building 

Huano manure 

Hub for carriage wheel 250, 

Humility.... 

Hydrate of chloral, new use of the 

Hydraulic cement 

Hydraulic ram 

Hydrochloric acid - 

Hydrofluoric acid 

Hydrofluoric acidonglass, micro- 
scopic observation of 150, 

Hydrogen. 

Hydrogen gas 

Hyd ogen ia meteoric iron 

Hydrogen lamp 201, 

Hydrogen tne vapor of the metal 
hyarium 

Hydrogen, volume of 122, 

Hydromotor for ships' pumps and 
other purposes * 

Hydrophooia, cure of 

Hydrostatic safety lamp 

Hydrostatic weighing machine. . . 

Hydrosuiphuricacid 

Hydrometer 9, 

Hy ponitrouB acid 



Ice, ammonia machines for pro- 
ducing cold and 

Ice and salt 

ice at St. Louis, effects ui 

Ice boat, how to build an 

ice boating on th« Hudson 

Ice cream holder and filler 

Ice, ether machines for producing 
cold and — 

Ice, freezing powder machines 
for producing 

Ice harvesting on the Hudson*102,^ 

Ice machine 355,* 

Ice makingmachinery, history oi. 

Ice manuiacture in India 

Ice, water, vapor, and air, Pro- 
fessor Tyndall on *83,* 

Iaritlon of explosives 

Ignorance, the stupidity of 

limmniavor . 

Illustrating a new invention, re- 
sult of.. 

Improvement ... 

Improvement in corn sheller 
teeth 

Inadvertence, an abscess cured by 

Indelible ink 90, 

Indians, the Cherokee tribe of , etc. 

India ruober, the supply of. 

Indicator for elevators, electric. . 

Indicator padlock 

Indigo, preparation of. 

Indigotine by carbolic acid, pre- 
paration of 

Indium, the last new metal 

Industry, the relations of art to.. 

Infants, Woolwich 

Inflammable liquid 

Infringement suit 

Injector, a new 

Ink, black 

Ink stains from paper, removing. . 

Inkstand 

Inorganic elements, making or- 
ganic substances from their... 

Insanity in France, increase of... 

Insect trap 

Institution and Library, Bristol, 
.England, Philosophical 

Instrument for extracting air 
irutt jars 

Insulation 

Interferences 

Invalid bedstead 

Invention, a new 

Invention not inspiration 

Inventions patented in England 

by Americans. .12, 26, 43, 60, 76, 

92, 108, 124, 140, 156, 110, 187, 203, 

219,236, 248, 267,231,300, 3l5, 332, 

3j3, 388, 

Inventors, a suggestion to— Value 
of patented inventions 

Inventors, the United States Sen- 
ate on compensation to 

Investigators and inventors,, a tew 
words of advice and encour- 
agement to 

Iron and steel boiler plates 

Iron and steel, hardening. .... — 

Iron and wire railing 

Iron column 

lron,^ulphur and phosphorus in 

Iron, "East Indian 

Iron fence 

Iron fence paneling 

Iron freight cars 

Iron, hoop 

Ironing machine 91, 

Iron interest, the 

Iron in water 

Iron in water, oxide of. 

Iron manufacture, antiquity of the 

Iron ores, economical use of the 
phosphorus of 

Iron shipbuilding in Wilmington. 

Iron telegraph pole 

Iron, the advance in the price ot. . 

Iron, the future of 

Iron, the price of. 



Jam while hot, put up your 413 



-JapanT^T 116, 150 

Japanese carved work 377 

Japanese metal work 349 

Japanese native steel . 136 

Japanese porcelain 290 

Japanese textile art 304 

Japanned furniture spring 43 

Japan, scientific commission of... *47 
Japan, treaty between China and 229 

Jasper and bloodstone 322 

Javelle water 278 

Jellies, fruit 233 

Jelly fish, the 128 

Jewelry fastenings 75 

Jubilee, the great musical 867 

Jupiter, the planet *211 

Jute to the skin, injury of 276 

K 

Kane on snow. Dr 153 

Kaolin ot the United States, the. . 408 
Kenwood Tower, Hlghgate, near 

London *C6 

Kerosene oil 58 

Kim, improved brick.... 271,*326 

Knife cleaner 27 

Knife cleaner and polisher. *5i 

Knife sharpening machine *6 

Knitted manufactures and car- 

pets in Amsterdam, N. Y...... 272 

Knitting machine 267 

Knives, cleaning 240 

Know or not to know, to 20 

Knoxviile cave, the 118 

L 

Labor and personal cleanliness. .. 184 

Laboratories, public 84 

Labor question, State education 

and the 97 

Lac anilines tor staining paper, 

leather, etc 410 

Ladder 234 

Ladder, extension *179 

Lager , Lie big on 3li0 

Lake dwellings 233 

Lamp 171,2:5 

Lamp basket 171 

Lamp, Doebereiiier's 298 

Lamp, kerosene *4i0 

Lampsuuffer and extinguisher. ... 37L 
Lamps, wicks, fluids, imperfec- 
tions in 104 

Land roller 371 

Lard, adulteration of 89 

Larvas and animalcuiae, Influence 

of medicines on 32 

Latch 201 

Laughing gas 176 

Launches, quick steam 360 

Lawler, Iowa 192 

Lawns, care of 321 

Laying shingles 123 

Leaden water pipes... 209 

Leader bracket 201 

Lead in water 281 

Lead in water, test for 218 

Lead pipe, stoppiog pinholes in.. 24L 

Lead poisoning 184 

Leads, pencil 410 

Leaky boat 313 

Leaky roofs : 170 

Learn to do something 326 

Leather dressing 17 

Leather, machine for boarding, 

pebbling, and glossing. . .. *319 

Leather, old 329 

Leg, the loss of a 81 

Lenses, liquid 401 

Lens, the 152 

Let off mechanism 10 

Letters, short extracts from a 

few 120 

Library and Museum, City of 

London *346 

Lifting jack 218, 371 

Light and heat, Professor Tynaail 

on ...*363 

Light and radiant heat, iaentity of 
—Lecture by Professor Tyn- 
dall 176 

Light, chemical action of. 408 

Light engines for saw mills 155, 201,217 
Light, heat, and electricity irom 

motion 289 

Lighting gas by electricity 117 

Lighting the streets of London 384 

L gntning 381 

Lightning conductors and under- 
ground pipes 294 

Lightning rod 10 

Lightning rods 248 

Lightning rods with gas and wa- 
ter mains, connect your 198 

Lightning strokes 292 

Light, polarized 3ti5 

Light, velocity of 401 

Light, waves of sound and 2ll 

Lime, artificial water 3d8 

Lime kiln 92 

Lincoln, Nebraska 325 

Linen substiiute for hair 276 

Lining for furnaces, safes, etc 331 

Link block ior slide valve 330 

.Liquefying sulphur 74 

Liquid fuel in Russia 213 

Liquid m ter 59 

Lithographic stone, substitute for 306 

Liver lnvigorator 107 

Live within your means 227 

Livingstone, an expedition in 

search of. Dr 117 

Loading apparatus, car and ten- 
der 50 

Localities for oil wells 336 

Lock nut 355 

Locomotive building at Paterson, 

N. J 308 

Locomotive cylinders, deposit in 313 
Locomotives in America, the first 24 

Log lifter , 218 

Loom 139 

Loom packing mechanism 10 

Loom shuttle actuating mechan- 
ism 282 

Low water alarm for steam boiler 123 

Lubricating axle for vehicle 75 

Lubricator 11 

Lubricator for car axles. 11 

Lubricator for steam engine 298 

Lumber, stacking 152 

Lungs, expanding the 35 

M 

Machine for blacking boots and 

shoes 10 

Machine for boring hubs and ten- 
oning spokes 282 

Machine for cutting cloth 355 

Machine for cutting lead 299 

Machine for cutting staves 235 

Machine for drying paper, wad- 
ding, etc 186 

Machine for finishing drain tiles 402 
Machine for finishing horse shoe 

nails 91 

Machine for heading bolts 75 

Machine for jointing staves 250 

Machine ior making chains 331 

Machine for making cop tubes. . . . 354 
Machine for manufacturing ice 

cream 387 

Machine for polishing moldings, 

etc 107 

Machine for pressing cotton, 

hay, etc 139 

Machine for punching metals 171 

Machine for sawing tellies 387 

Machine for sawing marble dia- 
gonally 42 

Machine for shelling peanuts 75 

Machine for sjlderlng can caps.. 267 
Machine for tapping gas and wa- 
ter mains 91 

Machine for turning logs in saw 

mills 250 

Machine for welding ears on 

springs 299 

Machine? what is a 39 

Madstone 2<;6 

Magnesia 293 

Magnesium lights in the Ho'osac 

tunnel 393 

Magnet, charging 138 

Magnetic needle, the Bun's effect 

on the 121 

Magnetization 354 

Magnetization of heat 176 

Magnetization, sound produced 
by the molecular motion of... 105 

Magneto- electric machine *410 

Magnets, thirty tun 401 

Mails, quick 400 

Mallcacid 245 

Malleable iron castings 211 



Man and the lower animals....... 3()5 

Man descended from the crow. 325 

Manufacture of Darn forks 42 

Manufactures, arts, and com- 
merce, the indirect influence 

of invention upon 119 

Map and chart racks . . . 330 

Maple sugar 278,348 

Marble dressing and carving 

machine 97 

Marble polishing machine. ..'.'." 107 

Marble, the flexiole 163 

Marble, vitrified 396 

Marine novelty , a " 117 

Marking pot 371 

Masonry and brickwork..... ...... 409 

Master Mechanics' Association, 

the American 40, 328 

Mastodon, a gigantic 229 

Mastodon bones, the 381 

Mastodon remains ' '. ill 

Matches for molding ',".., 266 

Matter, one primordial form of.. 320 

Mattress stuffing machine *350 

May, rules for ... 292 

Measure, unit of. '. ' 386 

Measuring the flow of steam. ..'.' 313 

Mechanical impossibilities 215 

Mechanical movement 11, 48 

Mechanics, question in ".. 138 

Mechanics' unions, folly of.. . . 50 
Mech miam for operating bobbin 

winding attachments 203 

Medal of honor, the positive mo- 
tion loom 152 

Medical compound 416 

Medical compound for fever and 

„ ague 27 

Medical compound for hogs. 299 

Medical compound of ioaide of 

iron 3 

Medical compound or bitters.-... 107 
Medical or phosphated candies... 314 
Medium in space, a resisting ,. 121 

Meerschaum 73, 90, 193 

Melting points of platinum 266 

Men of progress 328 

Men's capabilities " '.' 26* 

Mercurial column 313 

Mercuric sulphide "** 197 

Mercury by heat, expansion of... 354 
Mercury in thermometer tube, 

separation of 313 

Mercury, vapor of .'..'. 69 

Metal coated sheet iron 361 

Metal cutter *398 

Metal for brake shoes 186 

Metallic counter for boots and 

shoes 202 

Metallic packing for piston rods 75 

Metallic telegraph poles 313 

Metallurgy, practical instruction 

in 292 

Metals as fuel, burning 25 

Metals, crystallization of 256 

Metals, on the colors of 16 

Meteoric iron in Greenland ... 57 

Meteoric stones, velocity of .. 165 

Meteorites 183 

Meteorites, their origin 399 

Meteorite, the San Gregorio 97 

Meteorology, Its capabilities an* 

its future 7 

Method of forcing plants 2j0 

Method of making harness pads.. 11 
Method of manufacturing furni- 
ture springs 202 

Mica lamp chimney 91 

Microscope, the marvels of the. , , S45 
Microscopic specimens of nitrate 

of silver 401 

Microscopy . 2t6 

Middle Park, Colorado 149 

Milk 81 

Milk, artificial. 97 

Milk cooler 186 

Milk, effects of electricity on 350 

Milling gold ores. 160 

Mill step, improved *^82 

Millstone uress 59 

Milk of diseased cattle 400 

Milk production and manage- 
ment, Swiss school of — 393 

Mineralogy, cabinets for the 

stuay y>t 184 

Mineral sperm oil 229 

Mineral waters 33 

Miners' boots and shoes 234 

Miner's squib 59 

Miners' unions in Prussia ..... 4il 

Mining in California, gravel 292 

Miscellaneous health notes.. . .... 35 

Misfortune 65 

Mississippi, the upper 21 

Miterlug machine Sl4 

Models 84 

Models, a museum of working... 809 
Models at the Patent Office.... 148, 196 
Models at the Patent #fflce, con- 
dition of the 100 

Models at the Patent Office? 
what shall be done with the 103 

Model stand 387 

Models, the abolition of 179 

Mode of balancing pulleys 12 

Mode of constructing straining 
lever and bale ties for pack- 
ing bands 75 

Mode of covering harness mount- 
ings 75 

Molding, to keep gum arabic 

from 289 

Moles 233 

Mole trap 354 

Money pocket for garments 282 

Monster of the deep 160 

Mont Cenis railway— The Comba 

Scura bridge *162 

Mont Cenis tunnel air compresser, 

the *63 

Month's work, a good., 121 

Moon on timber, influence of the 20 

Moon, the attraction of the *35 

Morse, Professor *258 

Mortar for drying ovens 330 

Mosaic 18 

Motion 115 

Motion at angles from the plane 

of rotation, transmitting *82 

Motors for tremolos of musical 

instruments 3 

Moustache guard *210 

Movable wagon stakes and bol- 
ster 64 

Moves, it 4 

Muck 256 

Mud 5 

Mules for spinning, self acting... 130 
Musk, artificial 345 

N 

Nail cutting machine 75 

Nail extractor 387 

Nails, machine forged horse shoe 147 

Naphtha in gas lighting 342 

Narrow gage 144 

Narrow gage in the United States 307 
Narrow gage railway, Colorado 160 

Nascent hydrogen 170 

Nature and Art 353 

Natural history, museum of 146 

Naturalistes, La Feuille des 

Jeunes 57 

Nature, convulsions of 265 

N avigators, news from the 117 

Navy of the future 104 

Navy, our rotten and inefficient 132 
Navy Vtssels, condition of our... 52 

Neat's foot oil, clarifying 74 

Nebular hypothesis, the 345, 412 

Needle accident 105 

Needle sharpener *54 

Nevada, silver mining in— A visit 

to the mines 181 

Newark, industrial exhibition at 401 
New books and publications 27. 41,57 
73,92,108,124,140, 172, 192, 216, 
236, 248, 265, 2.81, 298, 332, 356, 361), 388 

New books in England 198 

New South Wales.- the industrial 
progress and requirements of 368 

Newspapers, circulation of 113 

Newspaper, the oldest daily 

American 53 

New York and New Haven Kail- 
road, the.. 348 

Nickel plated lead pipe 298 

Nickel plating 65 

Nickel plating, improvements in 16 

Nickel, reflned 277 

Nitrate bath in photography, 

neutral 354 

Nitrate of ammonia in respira- 
tion ;22 

Nitric acid stains 386 

Nitric acid, test lor 217, 233, 28i 
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Nitric acid, the behavior of cad- 
mium, iron, and tin under the 

action of 184 

Nitrogen, available 365 

Nitrogen in plants, source of 381 

Nitrogen, preparation of 233 

Nitro-glycerin 197, 392 

Nitro-glycerin, blasting with . . _ . 224 
Nitro-glycerin, gases from the 

explosion of.. 8 

North Pole, expeditions to the.. 392 

Xurses, ahint to , 88 L 

Nurses, tidgety 169 

Nut lock 91 

O 

Obitt/aey: 

Bennett, James G , 400 

Cleveland. Charles 413 

Corning, Erastus 264 

Fisk, Jr., JiimcB 55 

Gillott, Joseph 51 

Johnson, p:. i? 328 

Lyman, J. B 121 

Morse, Samuel F. B 247 

Morse. S id neyE 2i 

Prettyman, Perry 397 

Shastree, Venaick Gungadhur 353 

Tread well, D 182 

Observatory at Allegheny, Pa. .. *35 

Odors of plants, the 273 

Oil can 23 

Oilers for looms, automatic 68 

Oil from wool, removal of *98 

Oil, mineral sperm 3G1 

Oil regions, physical features of 

the 336 

Oil stones, facing 5, 74 

Oil, striking 339 

Ointment 354 

Omaha, U. P. R.R., bridge at.. .225 

Opals, something about 132 

Opera chair 139 

Ophir, the land of 213 

Ouium, antidote to 73 

Optics, question in 298 

Ore and stone crusher 155 

Ores, extracting the precious 

metals from tneir 228 

Ores raised from the veins 162 

Organ 3 14 

Organ action 107 

Organic cnemistry, the present 

status of 232 

Organic substances from their 

inorganic elements, making.. 215 
Origin of microscopic living forms 273 

Oscillating steam engine 250, 314 

Ostrich, the 193 

Overcoming dead centers and 
preventing back motion of 

crank wheels 331 

Overshoe?, improvement in 131 

Oxalic acid 192 

Oxygen, cheap method for 3d 

Ox>hydric light in Paris, the 306, 329 

Oxyhydrogen light 8 

Oyster basket 299 

Oyster can , 402 

Oyster dredge 330 

Oysters in the Chesapeake 265 

Oyster steamer 234 

Oyster trade, the 129 

Ozone, concentrated 325 

Ozone in the ageing of alcoholic 

driu ks 409 

Ozone produced by the combus- 
tion of hydrogen 325 

P 

Packing 402 

Packing crae 337 

Packing, piston rod 268 

Packing rings 281 

Paddle mechanism for boats 250 

Paddle wheel 10, 3 5 

Paine, departure of Mr 321 

Paint brushes : 107 

Paint, cheap 227 

Paint, compound 330 

Paiutmg 131 

Painting bath tub 249 

PainMhg, improvement in decora- 

trfeoil... 101 

Painting sheet iron 233,249 

Painting the inside of an iron 

water tank 355 

Paint, rubber g apnite 4'6 

Palette, reservoir *347 

Paneling machine 218 

Paper barrels 244 

Paper collars are made, how 400 

Paper comfortables 35 

Paper feeding machine 139 

Paper for packing 41 

Paper friction pulleys 200 

Paraffin 229 

Paraffin, new use of Ill 

Paraffin wax 328 

Parchment paper.. 368 

Paris green 386 

Paris green and potato bugs -113 

Paris, the H6tel Dieu 137 

ParliameRt house in Berlin, new 208 

Paste to repel insects 127 

Patent case, the rubber tip. . 351, 390 

Patent decision 8 

Parent drawings, priming the.... 177 
Patent extension cases, Congress 

and 151 

Patent infringement cases — 344, 368 

Patent infringement suits 121 

Patenting small articles 101 

Patent job before Congress, ano- 
ther big 216 

Patent law in Caua^a, a new 415 

Patent law refo.'in in England.... 320 

Patent laws, the English 380 

Patent lists 38j 

Patent Oflica eurijsny, and a 

specification in rhyme, a 227 

Patent Office decisions 133 

Patent Office examiners, timely 

hints for. 353 

Patents, abridgement of the an- 
nual report of the Commis- 
sioner, 1871 84 

Patents, annual report of the 

Commissioner of 87 

Patents, Canadian 352 

Patents, how general business is 

influenced oy 87 

Patents i-sued, index of, 12,28, 4-1,60, 

76, 92.108. 124. 140. 156,172, 187, 203, 

219, 885, 251, 268, 283, 300, 815,381. 

356,372,403, 404. 

Patents, proposed book on. .... .. 328 

Patents, publication of the 84, 151 

Patents, recent decision of the 

Commissioner of 225 

Patents, sensible suggestions 

about 364 

Patents, the ruober 2o"4 

Patent suit, an interesting 3-5 

Patent suit on car wheels. 244 

Patent systems compared, the 

American and English 85, 87 

Pattern for cutting garments 355 

Pavement, Improved wood *63 

Pavement, Price's composition.. 223 

Pavements for streets 82 

Peanut thresher and separator... 402 

Pearls 164 

Pearls are preparedin China, how 

genuine 305 

Peat fuel for locomotives 310 

Pedal attachment for pianos 171 

Peg cutter 219 

Pencils, lead 366 

Perfuming, Arabian mode oi 360 

Permanent pencil marks 200 

Persia, famine in 150 

Pestle t'orhulling coffee, rice, ebC.*391 

Petroleum and coal.. 396 

Petroleum and its products 335 

Petroleum forge 315 

Petroleum, furnace for burning.. 137 

Petroleum, origin of — 340 

Petroleum, Pennsylvania 229 

Petroleum, products of 340 

Petroleum, refining 340 

Petroleum, the generation of 342 

Petroleum, the origin of 849 

Petroleum, transportation of. .... 840 
Pharmacy, the New York Com- 
missioners of 73 

Philadelphia manufactures 193 

Pnosphate oi chalk 386 

Phosphorescence by frictional el- 
ectricity 129 

Phosphorescence of marine ani- 
mals, the 117 

Phosphoric light, the * 99 

Phosphorus, absorption oi matter 
Iby 191 
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Phosphorus bronze 131 

Photo-engraving on metals 257 

Photographic iinprovement.valu- 

able 229 

Photographic lens 402 

Photographic process, a new 129 

Photographic toilet and hat rack. 280 
Photogr iphs, a simple plan of 

polishing .,. 398 

Photographs, hints on coloring.. 397 

Photography— A queer case 161 

Photo-intensifying proce-s....... 230 

Photo-mechanical printing pro- 
cess 38 

Piano truck 414 

Pickle and cruet stand iftQ 

Pigiron 70 

Pin points in steel 313 

Pins in England, manufacture of. 20 

Pin spots in steel 233 

Pipes, co pDer gas 165 

Pipe tongs 282 

Pipe wrench 10, 75, 3il 

Piston for printing press '2 

Pitman connection for harvester 355 
Pitman connection, Ketchum's . . ,*198 
Pivot for sewing machined, etc., 

expansive *322 

Planttary genesis 315 

Planetary heat, the phenomena of 315 

Planter 370 

Planter and cultivator 139 

Plaster to walls and ceilings, ap- 
plying 112 

Plastic composition 50 

Platinum black, new method lor. 163 

Plow 11, 59, 123, 282, 283, 330 

Plow carriage 123 

Plow cieaner 75 

Plow handles 42 

Plows, double 279 

Plug for leaky boiler tubes 314 

Plumagery, Chinese 325 

Pneumatic rau way brake aud 
other applications of the pneu- 
matic system 399 

Pneumatic springs 814 

Pneumatic tube;-., from New York 

to New Orleans in 3i8 

Pneumonia— Changing clothing.. 164 

Pocket flask 250 

Poisoned collars 257 

Poisonous collars 

Poisons, metallic 

Polarizing instrument 

Polishing gun barrels 

Polishing wood 

Poiistiing wooden articles. 
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Population of London 

Portable file escape 

Portland cement.... 

Portland cement and iron filings. 

Postal service, an international. 

Post hole augers ........ 

Posts, wrought iron and steel 

Potash from corn cobs 

Potassium, a new method of ob 

taining 

Potato and peanut digger 

Potato beetle, the Coloraao 

Potato digger 186 

Potatoes, to keep 

Pounding of piston. 138. 155, 170, 217 

Power by telegraph, water 117 

Power for underground purposes, 

on exhaustion as a 84 

Power hammer, the dead stroke. *82 

Power of engine 

Prairie breaker 

Premiums to locomotive 

gineers lifi 

Preparing fabrics for paint 370 

Prep aringhorse radish 371 

Preparing moss for ornamental 

baskets 355 

Preserving bird skins 3i3 

Preserving eggs 12 

Preserving natural flowers 122,2 1, 28 1 

Preserving nuts 304 

Press 171 

Press, air spring printing 407 

Press, baling : 278 

Pressure gage question 217 

Pressure ga^es. freak of 218 

Pressure m boilers, variance be- 

twe n hydrostatic and steam 100 

Prickly heat, to remove 305 

Printing from iron 291 

Printing on glass 289 

Printing patents and patent Re- 
ports 87 

Printing press 25 j 

Printing rollers, how to wash.... 348 

Printing telegraph 10 

Process and apparatus for yel- 

lowiiiK tobacco, etc . . . . 250 

Process for coating iron with zinc 402 

Progress and popular science 38 

Progress, s.ienUlle and industrial 80 

Projecti..ufor Are arms *178,*3ti6 

Projectile for small arms 75 

Propagation of sponge 245 

Propeller wheel lor fluid meters 314 
Propelling and steerin ■; vessels, 

apparatus for 202 

Propelling boats 155, 299 

Propelling canal, boats, improved 

method of ,.*239 

Propulsion of canal boat 42 

Propulsion of vessels 43, 91 

Pruning knife. . 58 

Pruning shears 91 

Prussianblue, dyeing. 281 

Psychic force.. 4,5, 19 

Psychic force— Spirit faces 169 

Puddling furnaces 279 

Pndoling iron by machinery— 

an important improvement... 327 

Puddling tool, improved ... ...*379 

Pulley and wheel fastener 201 

P lleys and belting 277 

Pulleys, breaking of cast iron .. . 185 

Pumice stone, shaving with 213 

Pump 123, 282 

Pumps, improvement in 352 

Pump valve *275 

Punch and dye for finishing 

umbrella staff collar 371 

Punching press and droo press. . ,* : 287 

Pyramid of Egypt, the Great 19S 

Pyramid, weight of tue Great 163 

Pyroligneous acid .121 

Pyrohgneous products 90 

Q 

Quicksilver found in a grave 392 

Quicksilver in California 350 

Quilting frame 201 

B 

Rabbit skins, tanning 217 

Rags, the uses of old 348 

Railroad accident near Spring- 
field, Mass 227 

Railroad cars and locomotives.. . 197 

Railroad car ventilator 299 

Railroad chair 201 

Railroad men, educated 409 

Railroad safety signal, a new 325 

Railroad truck cleaner 186 

Rail straighten r, railroad. ...... ,*359 

Railway Association, the Western 

and Soutnern a07 

Railway in the Andes 165 

Railway problem 138 

Railway, proposed city *246 

Railway signal 330 

Railway signals, $10,000 reward 

tor improved 408 

Railway switch 250 

Railway tie 371 

Railway track cleaner 201 

Ramie 229, 259 

Rancid butter 266 

Ratchet drills 91 

Rats, notes about 377 

Rattlesnakes — 281 

Rastlesnakes, a lecture on..., 165 

Readers, to our 103 

Reading 346 

Recipes, reliable 261 

Reciprocating steam engine 267 

Reclus, tflisee 184, 213 

Record, an ancient 352 

Red ink 90 

Red River raft 169 

Red spider 106 

Reed organ 123 

Reel, clothes line *259 

References, false 398 

Refining the lead 193 

Refining the silver 193 

Refrigeration by means of 
ammonia 380 



Refrigerator n 

Refrigerator, dynamic; " 398 

Regulation 325 

Regulator and heat economizer, 

draft.... *;jio 

Regulators at Pans, public clock 393 

Ke-imolautation 277 

Reissues 85 

Relic, a ....,.' " " 53 

Religion and science 104 

Remington work=i, Ilion, N. Y.. 240 

Keporis, State , t , , , 200 

i-ie.sawing machine and sidings a w*14fi 

Reversible axle skeins . .314 

Reversible filter 355 

Reversible flock cu'.ting machine 10 

Reversible shade fixture 370 

Revolution of bodies 9, 27, 43, 

Revolving urn and spice stand... 10 

Rhigolene 229 

Rhubarb in tin can;- 330 

Rice cleaner 123 

Rice, to b 41 325 

Mining, fast; .'.'.'.'.' 411 

Ririing saddle 27 

Rifled guns, grooves in .... ' 90 

Rigging for vessels 207 

Riveting device *382 

Road dresser 10 

Road pavement ', 250 

Road steamer America, the *79 

Roadways, granite and asphalte. 24 

Roller skate 76 

R .ofing, improvement in. . ... . '.'. 68 

Roofing, nn-tal 288 

Roof of the nepot, Saratoga 

Springs, fall oi the *115,*163 

Rools in thunder storms, metallic 365 

Rope railway *275 

Rope tramway d In Germany, un- 
derground 306 

Rotary engine 42 

Rotary engines 84,*147 *194, 

Rotary motion 58 

Rotary puddling lurnacc 410 

Rotary pump S15 

Rotary steam engine. ... 81, 107,290 

Rotary valve 11 

Rubber boots 155 

Rubber fillings for transmission 

wheels 244 

Rubber, old 319 

Rubber to wood and metal, how 

to iasten 75 

Rudder, a substitute for a 168 

Rules, making 219 

Ruling pen 186 

Russian International exhibition, 

ihe 88 



Safety gages, compulsory 185 

Safety guard for hatchways 218 

Safety valve 355 

Safety watch pocket 123 

Safety whiffle trees 75 

Salt and ice 27, 42 

Salt and iron bail 128 

SaltpeterdepositsotTeru.tbeChili 277 

Salts for watering streets 313 

Salts sensitive to neat 288 

Salt, valued' 178 

Salve 107, 139 

Sand and gravel separating ma- 
chine 402 

Sand in drive well 170 

Sand paperholder 201 

San Francisco, Mechanics' Insti- 
tute of. 261 

Sash holder.. 42, 43, 91, 107, 139, 282, 298 

Sash 1 ck and stop 315 

Saving money 34s 

Saw ciamp *70 

Saw dust, non-inflammable 218 

Saw flier's vice 58 

Saw filing 122 

Saw filing machine *182 

Saw, foot power buzz *366 

Hav gear 74 

Sawing, boring, and planing ma, 

chine 414 

Sawing machine 139,139,283, 330 

Sawing machine, spiral spring 

scroll *214 

Sawing wood without a saw, novel 

method of 407 

Saw mill 314 

Saw mill gearing . 123 

Sawmills, light engines for .. . 107, 138 

Saw mill, steam engine for 122 

Saws and files, and their manu- 
facture 212 

Saw set 298 

Saw setting 138 

Saws, improvement in 211 

Saws, improvement in gig. . . . 365 

Saw, speed of circular. . . . 138, 186, 200 

Saw, the band 65 

Scarlatina 245 

Scarlet fever, non contagiousness 

of 117 

Scene painting 200 

Schoharie Court House, its facto- 
ries, etc 260 

Schools in Denmark 38 L 

Science and intellect 169 

Science and religion 104 

Science at Cornell, experimental 

49, 168 

Science in the courts 167 

Science perfecting swimming. . . . 54 

Science Rkcord for 1872 2, 8 

Science to religion, the relation 

of . 263 

Scientific American, Chicago's 

opinion oi the 329 

Scientific American, the 177 

Scientific investigations, how to 

conduct new 351 

Scientific wori, a new 106 

Screening apparatus 9 1 

Screw cutting fc7 

Screw cutting, compound gears 

for 170 

Screw cutting gears 58, 122 

Screw driver 387 

Screws, obdurate . . 245 

Screw tnreads 5 

Screw Wrench 202 

Scroll saw guide 12 

Scroll sawingmachine ... ...267,387 

Scums lrom boilers, collecting 

a id removing *191 

Seals of Alaska ... 118 

Sea Sickness 324, 396 

Sea sicknr-ss, Governor Evans ovi 308 

Se:tt.s tor vehicles 2;+3 

Sea water to make bread 129 

Sea weed as a fertilizer 244 

Sea weeds a thousand feet long.. 398 
Secchi, experiments bv Father. , . 5 
Sectional steam generator.. ...... 43 

Seed dropper 330 

Seeder 27 

Seed planter 387,402 

Seed planter and guano spreader 75 

beef's, starting flower 318 

Self acting mule for spinning ... 107 
self adjusting thread tension for 

sewing machines 266 

Self locking blind butt . ... 218 

Self operating gate 11 

Self sealing pail 186 

Sensitive paper in photography, 

durable... 166 

Sewage poison f>3 

Sewer water as a manure 391 

Sewing machine 186, 218, 387 

Se wing machine case 402 

Sewing machine .job before Con- 
gress, the great 247 

Sewing machine job, the Congres- 
sional 295 

Sewing<*nachine ring in a new role, 

the 384 

Sewing macnines and their effect 

upon health 217, 308 

Sewing machines in Scotland, 

manufacture of 310 

Sewing maohine.thc Beckwith*?0,*166 

Shad breeding 288 

Shafting, light versus heavy 199 

Shakespeare, statue of 3i8 

Shampooing apparatus '"262 

Shaping the butt end el aunstocks 208 

Shave, how to 104 

Shaving with pumice stone 149, 180, 281 

Shawl or other dress pin. 75 

Saellac varnish with Unseed oil.. 249 

Shingle machine ... 10, 202 

Shingles, making 348 

Shiponilding in the Clyda 409 

Ship ventilator, fog alarm and 

bilge pump *is 

Shoe fastener 171 



Shoe fastening 58 

Sb e faste nings M46 

Shoshone, the great waterfalls of 

the 177 

Shovel Plow 299 

Shutters, iron window.... .. .... 4 

Sick headache— Its cause and 

some oi its remedies. 128 

Sidewalk, enulesa travelling or 

railway .....*263 

Signal light, inextinguishable.. ,.*243 

Signal, no vel railway 31 

Signals, new device for railway ..*395 

Sideboards of New York 400 

Silk fabrics, test for 57 

Silk manuiaijtures at Paterson, 

N. J.. 308 

Silkworm esrgs, regulating the 

hatching of 381 

Silkworms, Delprino's method of 

treating 207 

Silkworms' eggs 89 

Silver extracting process in Ger- 
many, the Parkea 193 

Silver, Nevada... 380 

Siphon 354 

Skeleton, preparing 249,281, 330.. 

Sky, measuring the clearness of -* 

the............... 259 

Slab Ping machine, 2u8 

Slag for road making 308 

Sled 234 

Sledgehammers 351 

Sleep and dreams 210 

Sleeplessness 35 

Slide valve questions 138, 155 

Slide valves, balancing... 121,186, 328 

Slide valve steam engine, the 217 

Slide valves, wearing of 106 

Small p-6"x by one who has tried it, 

'-a remedy for 133 

Small pox, darkness in the treat- 
ment of 35 

Small pox— Its prevention- 
treat merit of patients 231 

Small pox pustules, the eifect of 

light on 89 

Small pox remedies 106 

Small pox, the spread of 72 

Sim, ui pox, xylol as a remedy for 277 

Smelting for gold 160 

Smoke burning improvement 168 

Smoke or not to smoke, to.. 5, 20, 36 

Smut machine 58 

Snakes charm birds? do .. . 412 

SuOff o . the Blue Mountains 146 

Soap 66 

Soap a source of ski:; aiseas*;s 309 

Soap grease, to preserve 243 

Soap holder 354 

Soap, improvement in the manu- 

lacture of 17 

Soap root, curled 262 

Society of Arts of the Massachu- 
setts Institute of Technology 

21, 110,161,229, 292 

Soda 49 

Sofa bedstead ■■ . . . 250 

Soitening frozengroundf or exca- 
vating 164 

Softening lead 9 

Soil pulverizer 91 

Solar prominence, observedchan- 

gesina *179 

Soldering iron 371 

Soldering tool 355, 370 

Solid bilge boat 299 

Sonorous stone 107 

Soot as manure 23 

Soot in stove pipes 201 

Sores, cure for 104 

Sound 111 buildings influenced by 

ventilation, tue effect of 135 

Sounding board for piano 11 

Sound of light, waves of 211 

South America, the natural fea- 
tures of 72 

South Carolina, the mineral re- 
sources oi 184 

Space, celestial 320 

S pade 370 

Spade bayonets 75 

Spark arrester 11,171,250, 261 

Spark catcher and consumer, 

Beach's *198 

Speaking wisely 229 

Specific heat applied to thedeter- 
minar.ion 01' very high temper- 
atures, the knowledge of 168 

Spectra, anomalous 396 

Spectroscopes, liquid 73 

Spectro-cope, substitute for the.. 25 

Spectroscopic measurements 248 

Spectroscopic reflector 105 

Speculation, mining— Something 
as applicable to New York as 

to London 128 

Spinning mules 9t 

Spiritualism answered by Science 248 

Spittoon chair 314 

Spotting gun stocks 208 

Spring bed bottom .91, 92, 202, 234, 416 
Spring bit for cleaning wells, etc. 58 

Spring, brittle spiral 354 

Spring for railway cars 330 

Spring perches for bird cages 27 

Staining canes 106 

Stalk chopper 402 

Stanchion, automatic cattle *290 

Stand for testing lire arms 313 

Starch, new test f.r 25 

Srar depths, the So'O 

State education and the labor 

quest ion , 97 

Stave jointing machine , s 226 

Steam boat chimney 180 

Steam boiler 27, 186 

Steam boiler float valve 43 

Steam boiler mrnace doorways.. 314 

Stepm condenser 202 

Steamer Adriatic, the 321, 380 

S:.e;;.nKM-s tbr tiie .vlississippi, iron 127 

Steam generator 371 

Steam gun,Rerkins'.. 276 

Steam, high and low 55 

Steam jet air exhaust, the 377 

S';eam power, great reduction in 

the cost of *3l 

Steam pump 11, 202 

Steam streetcars 240 

Steam, substituting other vapors 
for— Ether an 1 bisulphide of 

carbon 119 

Steum, substitu ing other vapors 
for— Liquefied carbonic aci'l. 135 

Steam, superheating 8B6, 401 

Steam, the healing of buildings 

by 89 

Steam tillage 352 

Steam under different tempera- 
tures and pressures, power 

produced by 312 

Stearin with parattln, adulteration 

of 352 

Steel, annealing 386 

S eel. color an* temper of 375 

Steel field guns, Prussian 197 

Steel filings, ignition of 233 

Steel for puncnes, etc 353 

Steel headed rails 259 

Steel, on the heating of 380 

Steel, the inventor of puddled 384 

Steel, the Nes silicon 385 

Steel tools, making 393 

Stellar chemistry, the progress ol 181 

Stencil plate 282 

Stenographic machine 258 

Stei hydraulic apparatus *38 

Stevens Institute, reception of the 
mining engineers at the. ...... 368 

Stimulant, the new 69 

Stone, artificial , 23 

Stone cutting machine 27 

Stone lifter aud stump extractor 155 

Stone, preservation of 49 

Stone puller 17 

Stool, gardener's *306 

Scon motion lor drawing frames. 186 
Stop motion l\or machine for cov- 
ering cord '. . 299 

Stopper, bottle *211 

Stopper for bottles, etc 218 

Stove pipe, cleansing 266 

Stove pipe fitter , 403 

Strain on boilers 122 

Street car 387 

Strength, the pursuit of 53 

Strike in New York, the eight 

hour 399 

Strike, progress of the eight hour 415 

Striking bag, improved *230 

Strychnine, the effect of a grain of 67 

Stud fastener r 10 

Stump extractor 171 

Stupidity of ignorance, the 152 

Styptic.anew 3 



Submarine telegraph cables, inju- 
ries to 121 

Submarine telegraphs, progress of 96 

Subterranean tires, utilizing 197 

Subscribers, to our ltd 

Suez canal, the ., 101 

Sugar, improvement in the manu- 
facture of 68 

Sugar manufacture, new process 

of... ................ 69 

Sulky plow 107, 171 

Sulpha t-:'s of sod and ootash and 

chlorine '. . . ..... 165 

Sulphide of bismuth, 99 

Sulphide ot sodium 245 

Sulphite, ofsoda as a remedy lor 

small pox , 135 

Sulphite of soda not a cure ior 

small pox 180 

Sulphuretted alcohol 152 

Sulphur, fusing 58 

Sulphuric acid 49 

Sulphuric acid— New mode <>t' 

m ami tact ure Ill 

Sulphur in hair washes 170 

Sulphurous acid, boiling point of 133 
Sun, a probable cause of terres- 
trial magnetism, the 305 

Sunday, opening the public libra- 
ries on .'.311 

Sunspotsand cholera 376 

Sun, the... 112 

Supplement to the Scientific 

American 328 

Supporting busk for corset fast- 
enings 75 

Surface olow for marine boilers. . 180 

Survey, the coast 51 

Suspender, self adjusting *22 

Swedish iron, tensile strength of 

107, 1 5, 217 

Swimming bird, a curious 177 

Switch for printing telegraphs 402 

T 

Tableau, stereo metrical *359 

fallow tree and its uses, the 289 

Tanite wheels 259 

Tannin, concentration of 30 < 

Tanning leather, vacuum tanks 

for 146 

Tanning rabbit skins, etc 233 

fan small skins, to 206 

Tariff and tax reductions, the 416 

'ft a and coffee-pot stand *280 

Tea plantation, a California.... . 51 

Tea, wild 138 

Technical and classical education 149 

Teeth, caries of the 89 

Teeth, painless extraction of ihe. 33 

Telegraph, acoustic 352 

Telegraph between Scotland and 

Canada 385 

Telegraph, British army 016 

Telegraph cables, submarine 2i5 

Telegrapn company, American 

District 169 

Telegraph ground wire 90 

Telegraphic improvement, a re 

markable 281 

Telegraphic insulators and brack- 
ets 146 

Telegraphing at sea 278 

Telegraph instrument, the Stearns 328 

Telegraph insulators, testing 380 

Telegraph in the Andes 165 

Telegraph polv, iron 306 

Telegraph poles, preparing 409 

Telegraph printing apparatus 91 

TeUgraph sounder 330 

Telegraph, the wonders of the 346 

Telegraphy 123 

Telegraphy, postal K4 

Telegraphy without insulation... 396 

Telescope, proportions of a 330 

Tellurian 139 

Temperature ol the sun 177 

Temper ina springs .. .170, 200,249, 313 

Tempering steel bits 186 

Terra cotta 209 

Test for iron and steel 249 

Test for lead 249 

Test for sulphur and phosphorus 

in iron 309 

Testing bark lor ti nnin 266 

Testing machine, Colt's armory. .*175 

Testing tlie oil 341 

Testing the strength of materials 292 
Testing the strength of metals, 

wire, chains, etc *207 

Thames tunnel and Suez canal, 

tne 17 

Thermometer, separation of mer- 
cury in a 330 

Thermometrical experiments 376 

Thill coupling *6, 107, 123, 2 8 

Thinking, the art of. . 136 

Thistles 90 

Thread cutting tools 346 

Three horse equalizer 402 

Throttle valve stand and stem 299 

Thunderer, the 291 

Ticket holder U, 387 

Tilting machine 402 

limber for water pipes 313 

Time lock for burglar proof safes 155 

Timely suggestions 8 

Time piece, a huge , 292 

Time, the use of 225 

Tin foil— i's uses and manufac- 
ture 367 

Tin in New South Wales 385 

Tin kettles 381 

Tin, Lake Superior 368 

Tinman's tongs 27 

Tinning cast iron 313 

Tinning small articles 91 

Tire setters 107 

Tobacco box 371 

Tobacco drying bouse 370 

Tobacco manufactories in Brook- 
lyn, the 224 

Tool for cutting sheets of wet or 

pastel paper, etc 186 

Tool for removing the roller of a 

watch 314 

Tool handle, fastening 23! 

Toothache 393 

Top prop for carriages 314 

Tornado, a recent 409 

Torpedo boats, Prussian.. 105 

Torpedoes, railway 375 

Toy 91 

Toy pistol 75, 402 

Tracti >n engine 159 

Trademark decision, important. . 257 

Trademarks 85 

Trade marks In England, the law 

of 112 

Trade marks, the common law of 183 
"Trade, sorry he did not learn a" 349 

Trades union tirade, a 248 

Tramway by steam 33 

Transferring negative films 321 

Transit in New York, rapid 415 

Transmitting po wer 90 

Transparencies for the lantern... 131 

Transplanting hair 223 

Trap for sewer and drainage res- 
ervoirs, self-acting *230 

Traveling bag 186 

Traveling stones 166 

Traverse motion 107 

Tray holder 250 

Tree and plant protector 354 

Tree planting... 368 

Trolling hook ,.. 186 

Trouole, what to do when you are 

in 71 

Troy, stove manufactories in 160 

Trneing grindstones 201 

Truffles, hunlicg 365 

TrUuk lid support 43 

Trunk lock 107 

Truss 234 299 

Tubal Cain 163 

Tuck marker for sewing machines 75 

Tug buckle 402 

Tug c ip 282 

Tungsten colors 54 

Tungsten compounds 210 

Tunnage of a vessel 91 

Tunnel at Genoa 257 

Tunneling, cost of 115 

Tunneling under city streets. — 

The atmospheric railway 183 

Tunnel, stu aqueous 288 

Tunnel, the Detroit river 80 

Tunnel under theBritishChannel, 

railway 115 

Turbines, testing 364, 412 

Turbine water wheel, a 292 

Turbine water wheels, testing'. .4, 228 
Turbine wheels trustworthy? are 

experimental tests of 183 

: Turning the tore end of gunstocks 208 



Tweer 75 

Twin boilers "" I, 

Twine cutter \ * gg 

Tyndall and the boys. Professor*. '. 97 

V 

Ulr.ei-ci, the earth cure of 35 

T, mbrella frames. ...... . 2 45 

Unwinder for huoked tobacco 11 

tpriudu pianoforte 10, 155, 234 

Uteri, ;e supporter 234 

i:tiu/,n l gh, 1 Hkn. ;..;;. 90 

V 

Vaccination jQ5 

Vaccine matter .' 168 

Vacuum in casks .'..'.',281*, 387 

Vapor, air, ice and water. Profes- 
sor Tyndall on *83 *394 

Varnish, copal 298 

Varnish fn-violins v81 

Vault cover lock "4;-! 

Vegetable seed ".' «■;> 

Velocipede '. '. ', ,334' 298 

Velocity of cannon balls, measu- 
ring the fji) 

Velocity of railway trains',' mea- 
suring the 328 

Velocity of rotation, measuring 242 

Velvet reel 4a> 

Ventilation an dheathtg of build- 
ings 71 

VeniiUtiorv of kilns 200 

Ventilator for windows 314 

Vermont, Industrial activity in.. 352 
Vesuvius and other volcanoes 3V7 
Vibration of the air. . . 185 

Vienna exposition of 187:!, the!.'."." 384 
Vinegar, prevention of freezing of 218 

Violin varnish 281 

Vise 155 

Vise, eccentric spring *2 

Vision, recurrent 257 

Voltaic light "[ 135 

Voltaic pile. .........'. 185 

W 

Wagon body lifter 250, 354 

Wagon brake 27 

Wagon brake, improved ' ".'*118 

Wagoatire tightener 354 

Wagon wheel.. 73 *i94 

W agon wrench " '.313 

Walking 1 '. . 241 

Walking planter 91 

Wall guards for furniture 155 

Walnut aoors, renewing the col- 

_ or of 218 

Walrus huntf-ig u8 

Want, a long felt 312 

War, the smence of .' .. 150 

Warwick Castle, the fire at 81 

Wash basin 371 

Wash boiier io, 355 

Washed, ho w summer suits should 

be 397 

Washing machine.. 10, 27, 42, 107 'l55. 
201, 203, 283. 283, 330, 354, 370 

Watch chain fastening 123 

Watek, cleaning 449 

Watch escapement U 

'Watches, regulating, '/ 49 

Watchmaker's lathe ""'. 92 

Watch manufactory, a visit to a. 229 

Water, compressible 233 

Water conductors 69 

Water consumed by a locomotive 85 

Water cut-off 201 

Water decomposed by metals.. ... 4 4 
Water, effect of animal excreta 

on 113 

Water elevator 107, 201 

Water from chloride of lime, pu- 
rifying 135 

Waier gate, improved *810 

Water heater and purifier 75 

Water, ice, vapor, and air, Profes- 
sor Tyndall on *83,*394 

Watering device for railroads 42 

Water in its relation to public 

health, the utilization of 279 

Water meter 402, 402 

Water pipe, "sanit ry composite" 376 

Water power 138 

W a er power in the Himalayas. .. 36 

Waterproof glue 181 

Waterproofing boots .90, 155 

Waterproofing cotton cloth 122 

Waterproofing, new processes of. 105 

Water, purity of 217 

Water, supply of 401 

Water, to purify 291 

Water, weignts and measures of 184 
Water wheel.... 10,234,250, 266, 

267, 355, $76, 3S7 

Water wheel governor *l c 2 

Water wheels at Lowell, test of. . 132 

Water wheel tests, the Lowell 165 

Water wheel, turiine— a proposi- 
tion 52 

Waves, ocean 377 

Waves of sound and Light 211 

Waves, the power of the 166 

Wax of China, insect 344 

Weather, rough. 224 

Webster's spelling hook 205 

Weight of wrought iron and steel 229 
Weight, pressure, force, power, 

work 415 

Welding copper 281 

Weil auger 186 

Well, disinfecting 249 

Wells in Chicago, artesian. 320 

Wells, the air in 97 

What one iirm has done, others 

may do 101 

Wheat scouring machine 354 

Wheel 27 

Wheel cultivator 75 

Wheel for vehicle 266 

Wheel making, improvements in 3(6 

Wheel, pit cm 1 *3S2 

Whifiletree clip 1(1 

Wlnfnetree, improved ...*202 

White lead and other pulpy 
materials, apparatus for dry- 
ing 69 

Whitewash, durable 298, 88 J 

Whitewash, incombustible 200 

Wicks, lamps, fluids, Imperfec- 
tion in 104 

Wild bees 354 

Wild tea 354 

Windmills 386 

Windmill, the right kind of 261 

Window awning 27 

Windo w blind sut 370 

Window sashes 3?0 

Window sashes, fastening loose. . 241 

Window sash supporter 285 

Window shade 298 

Windmill, power of 281 

Wine growers, advantage of Cali- 

iornian ovtr European 49 

Winegrowing in America.. .....181 

Wines, he ting 105 

Wire nettings, machine for 

making 16 

Wire ropeway for transporting 

ores 195 

Wood ashes 226 

Wood screw *387 

Wooiis dirt, gather 131 

Woolen clotn factory in the 

United States, the oldest „ 80 

Woolens, shrinking of 217 

Wool, imp unties in 89 

Wool, mineral 164 

Wool out or mixed fabrics, dis- 
solving 386 

Wool, production of 350 

Worcestershire sauce 249, 2al 

Words, good 384 

Words la^t for ever 328 

Work 228 

Work and ten hours' pay, eight 

hours' 383 

Working man, class legislation 

and the 52 

Working man of the magazine 

writers, the 20 

Workmanship, accurate 55 

Work quietly 348 

Wrench 10 

Wringing machine 171 

Y&Z 

Tale exploring expedition of 1871, 177 

i'aupon 209 

Yeado, Japan.conflagration at. . .. 384 
Zinc amalgamation lor extracting 

gold and silver 50 

Zinc, the mechanical equivalent of 2 2 
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RATES OF ADVERTISING. 
Back Page ------ $1*00 a line, 

Inside Page ------ 75 cents a line 

or each insertiont 

Engravings may head advertisements at the same rate per 
ine, by measurement, as the letter-press. 



THE ARCHITECT'S AND BUILDER'S 
POCKET COMPANION AND PRICE 
BOOK: 

Consisting ol a Short but Comprehensive Epitome of De- 
cimals, Duodecimals, Geometry, and Mensuration; 
with Tables of U. S. Measures, Sizes, Weights, 
Strengths, etc., of Iron, Wood, Stone, and various 
other Materials, Quantities oi Materials in Given 
Sizes, and Dimensions of Wood, Brick, and Stone; 
and a full and complete Bill of Prices for Carpenter's 
Work ; also, Rules for Computing and Valuing Brick 
and Brick Work, Stone Work, Painting. Pia=terh.'g, 
etc. By Frank \V. Vogd.es, Architect. Illustrated. 

Pull bound in pocket-book form ,...$2.00 

Bound in cloth 1-50 

POCKET-BOOK OF USEFUL FORMULA 

AND MEMORANDA FOR CIVIL AND 

MECHANICAL ENGINEERS. 

By Guilford L. Molesworth. Second American, from 

the Tenth London Edition. In one volume, full 

bound in pocket- boo& form $2. 00 

$W The above, or any of my books, sent by mail, free 
ol postage, upon receipt of price. 

My new, revised and enlarged Catalogue of PRAC- 
TICAL AND SCIENTIFIC HOOKS, comprising almost 
every art, trade and calling, 96 pages, 8vo. , will be sent, 
free of postage, to any on« sending his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 

~~ WOODWARD'S COUNTRY 

HOMES. 

-fl }* fk DESIGNS and PLANS for 
Irbi V Hoissesof moderate cost. 
^ JLtJXr $1,59. post paid. 

ORANGE JUDD & CO., 

- Pttblisueiis,215 Broadway, N.York. 
'; B3F* Sena for Catalogue ol all books 
f ou Archirecture, Agriculture, Field 
Sports and the Horse. 

THE 

CINCINNATI & TERSE HAUTE 

RAILWAY COMPANY, 

Desirous of enlisting the attention of manufacturers to 
the advantage of locating manufacturing establishments 
upon the line of their Railway, will give to any Rollins 
Mill or Blast Furnace Company so locating forty (40) 
acres of ground ior works, and the coal in one hundred 
(100) acres of Clay or Owen County Indiana, block coal 
field; the ore from one hundred (100) acres of the Har- 
din, Pope or Massac County, Illinois, brown hematite 
beds, and agree to lurnish them with all orders u,r mer- 
chant iron required for the R-ulway'suse tor a period of 
two years. To anv Railway Car Manufaciory locateu 
upon its tine, vhey will give twenty acres of ground re- 
quired for works, the timber from one. hundred acres of 
tne beet oak timbered land in Owen County, and an or- 
der forone thousand cars to commence work upon. To 
any Car Wheel Foundry or Asie Forge, the necessary 
jrounriBfor works, and liberal orders lor their products 
n kind. To all other manisi'-icturing establishments, am- 
ple facilities la the locating and successful prosecuting 
of their works. 

Circulars descriptiveof the manufacturing points upon 
the line of the Railway will be mailed to any address 
upon application to 

MATT. P. WOOD, 
Gen'l Sup't C. & T. H. R. R. , Terre Haute, Ind. 
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Eiagara Steam, Pwmp* 

CHAS. B. HARDICK, 



23 Adams Bt., Brooklyn, N. Y. 



FOR SALE— STATIONARY ENGINE, 1C0 
H. P. , with five boilers, frames, settings, &e. All 
complete and nearly new . Suitable for saw-mill or sim- 
ilar purpose. Apply _ 
BALDWIN LOCOMOTIVE WORKS, Philadelphia, Pa. 

(& K f\ f\f\f\ ^ an k e made in one year on 

qpt) U« U UU Abbot's Practical Washing machine 
l»v Parties with Capital. Address, with two Stamps, 

JAMES ABBOT, Fituhburg, Mass. 



A CURIOSITY.— Have you seen the RUN- 
ninoEiuos noticed in the Set. Am ..Vol. XXII, 20? 
Amuses old and young. Chain 14 in. long. Illustrated 
Circular free on application. $1 75 per doz. ; tingle one 
by mail 25c. and 6c. in stamps forreturn postage. II not 
for Bale at your boos, periodical, or toy stores, address 
the manufacturers, " WILCOX CRITTENDEN & CO.," 
Middletown, Conn. , or "The Am. News Co.," New York. 
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RIGINAL PATENT AGENCY— Estab. 

1859. Patents Sold. Send for our Circular and List. 
E. H. GIBBS & CO., 11 Wall Street, NewYorK. 

NY STROM'S MECHANICS, New Edition. 
Pocket Book of Mechanics an* Engineering: Con- 
taining a Memorandum of Facts and Connections of 
Practice and Thcorv. By John W. Nysirom, C. E. 
Eleventh Edition. Revised and Greatlv Enlarged with 
Original Matter. Fully Illustrated. 16mo. Turk, gilt 
edges. $3.50. Will be sent by mail on receipt of price by 
J. B. LIPPINCOTT & CO., 

Publishers, 

Philadelphia, Pa 



The only wheel that 
gives full percent- 
age when only one 



SECTIONAL 

Fourneyron Turbine 

VV SftOT IrlfllOOl* No complications. ' 
WJi. J. VALENTINE. 

Ft. Edward, N. T. 
VW Prices reasonable. 

STEPTOE, MCFARLAN & CO., 

Manufacturers of the most improved Patent Daniels, 
Woodworth & Farrar Planers. Sash and Moulding, Ten- 
oning and Mortising Machines, Wood-turning Lathes, 
and every variety of Wood-working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory, .No. 214 to 220 West Second Street, Cincinnati, O. 

A.S.&J. GEAR& C^O., 

>LE MANUFACTURERS OF 
Gear's Variety Moulding and Shaping Machine, 
Gear's Paneling and Carving Machine, 
Gear's Automatic Dovetailing Machine, 
Gear's Car Boring Machine, 
Gear's Universal Emery Grinding Machine, 
Gear's ?tone Mouldi g and Paneling Machine 
Gear's Stone Irregular Sh ~ ping anil Sawing 
Machine,. and Dealers In every descrip- 
tion oi Wood and Iron Working Machi- 
nery and Mechanical Supplies, selected 
from all makers* 
tW Special attention given to fitting out Shops com- 
plete. Warkrooms (the largest in the United States;, 
56, 58, 60 & 6i Sudburt Street, 
BOSTON, MASS. 



FOR SALE— The best property for manu- 
facturing purposes in the City of New Haven, con- 
venient to all the steamers, Railroads, and the harbor. 
Address Lock Box 126, New Haven, Conn. 
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OOT LATHES, Back Geared and Plane 

Chucks, Slide Rest, &c. Just the article for Sewing 

achines and Shoe Factories. T. SHANKS,Baltimore,Md. 
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t X s >. The Oldest and Newest. A 

»' ,, > pa only i s ol e,ich 
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ilESSSSr™* tlftrt pamphlet free. Gko.TALI 
96 Libercy St., New Yon; 
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NEW PATTERNS, 

MACHINISTS' TOOLS— all sizes— at low prices. 
E. & K. J. GOULD, 97 to 113 N. J. P.. E. Ave, 
Newark, N.J. 



PERFECTION OF SPEED ON WATER 
WHEELS seonredby theHydraulicKotaryGovernor. 
Return, after testing, if you can afford to run without it. 
Address ,J. S. KOGEBS, Tr. , 19 John St. , Boston. 



pTNOINSATI BRASS WORKS. — Engi- 
\ j neers aud Steam Fitters' Brass Work, Best Quality 
at lowest Prices. F. LUNKENH£lMBK,Prop'r. 



KIVBKVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boys. 

""bSThot ~ air"" 

ENGINE COMPANY, 124 Chambers St., New York. 
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€m\ of Park and College Places, New York. 







p&"" Manufacturers of the- Csslebea.ted " Washoe" ADZE EYE PICKS, adapted for Raileoad Coal, and 
Mining Companjmp.. ^' 
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%W Awarded the first Premium, at the Fair of the American Institute in 1868, over all comp i 
tors. Comparison invited. Competition challenged. Send for circulars. 



PATENT BAND 

SAWING MACHINES 

Of the most approved kinds 

to saw bevel as well as square 
without inclining- the table, 
by First & Pkyibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40t.li 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s swing, moulding, 
double spindle boring and 
mortising Machines, general 
and oval turning; Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 136 of our 
make operate in New YorK City alone), are $250, $275, 
$350; and $400. To the largest a feed can be attached to 
reslit boards. A machine to reslit heavy timber is in 
coi'Struetion. Have on hand a large stock of best French 
Band Saw Blades. 
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For all Laboratory and Marmf; 



25 Bond St., New York. 



purposes. 
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H WROUGHT 

- iaor* 
Beams & Girder s 



nPfcjJCj UlliOU il'Oii ftilliS, Fittss OUi'g il, i:'b.. HXvOt 
JL attention of Engineers and Architects is called tr 
our improved Wrought -iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved no objectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms aaS&arorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Klomaii& Co, nnioTi iror<-Miiis. rTttsr/iireir Pa. 



Moseley Iron Bridge and Hoof Co., 
Wbo't-Ieon Bridges, Wro'i^Iron Houses, 

CORRUGATED IRON, 

Corrugated Irom" Shutters, Doors, Partitions, &o. 
Office, 5 Dey Street, New York. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And AsSjustalele 

CIRCULAR SAW BENCHES. 

ForMachines and information, address 

J. P. GROSVKNOK. I/)well. Mass 



PATENTEES, 

WHO WISH TO REALIZE PECUNIARY 
benefit from their inventions, either by sale of 
theirrights, or partnership with capitalists are invited 
to send for our explanatory circular. Manv valuable 
labor saving inventions are lying dormant wliich might 
realize a fortune for their owners, if brought, properly 
before the puhlic. K. E. ROBKRT8 & CO., Consulting 
Engineers, L5 "Wall Street. New York 



2ND HAND ENGINES AND BOILERS 

Bought and Sold on Commission, in good running order, 
cheap for cash. Sellers wishing to regis tr-r same on our 
books, please send tor blanks to fill. ED WD. E. ROB- 
ERTS, Consulting Engineer, 15 Wall St. , New York . 



BENNETT'S PATENT ROTARY STEAM 
ENGINES, ROTARY AIR PUMPS, 
ROTARY WATER PUMPS, simple, econom- 
ical, cheap. We offer the above after three years prac- 
tical working test. Steam Engines from 2 to 150 H.P. , 
Air and Water Pumps, of any required dimensions. 
All our Engines and Pnnns warranted. Send for Circu- 
lar, or apply to LIGHTHALL, BEEKMAN & CO., 5 
Bowling Green, New York. 



Whalen Turbine. No risks to purchaser. Send for 
Pamphlet, free. Sffiffl Whalen & Bro. .BallstonSpa.N. Y. 



f ATHE CHUCKS— HORTON'S PATENT 
tJ from 4 to 3« inches. Also for car wheels. Addrf s a 
h. HOKION & SON. Windsor Locks, Cotm 



BLAKE'S PATENT STEAM PUMP. 
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O END FOR 

CIRCULAR. 
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CHARDON ST., 
Boston, Mas« 



LIBERTY ST., 

New York. 
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i'S WAI'CEMAN'^ TXMS OR- 
"OR.— Important for all .sirge Corporations 
and Manufacturing concerns — capable ot controlling 
with the utmost accuracy the motion of a watchman oi 
patrolman, as the same reaches different stations of kfc 
oeat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,»57 Boston Jtfase. 
N. B.— This detected is covered by two U. S, Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law* 



PORTABLE STEAM ENGINES, COMBLN 
ingthe maximum oi efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 900 being in 
use. All warranted satisfactory or no*sale. Descriptive 
circulars sent on application. Ad dress 

J. C. HOADLEY&CO., Lawrence, Mass. 
46. Cortlandt St. New York. 
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tfou asfc WHY tra i-ar,; ;'.t-L; 
First Glass 7 Octave Fiunod to:- 
S290 ? TVa v aiiHwer— it t-»)sL5 
Itiba than $:i0i> v.; make any %$-A 
' Piano Bold through Agents, a'!'-. 
of whom make 180 per ct, pre:"': 
We have no Agents, hut Bhi-:- 
direct to families at ¥ncio /r - 
price, and warrant Five Tiiar's 
pend for ilhistrated ei*v«.l "• v : : -- 
which we refer to :-iC0 O-inW^ 
ifnrchants. itc. (pomo of w>,-'." 
nn--. Tris,y Knn-w) aaing onr Pisriofl in ^0 Ststes airl T."-rritori'.'>s, 

II, S» Piano Co*» -885 Bramiwav* ^ew Vo*k, 

A QENTSWahtbtx Agents make more xuon- 
J.jL ey at work ior us than at anything else. Particular! 
free. G-.Sttnsok & Co. t Fine Art Publishers, Portland, Me. 





M0LDIMG, M0STISIM6, 

TENONIHG & SHAPING 

MACHINES; 

BAND SAWS, 

SCE0LL SAWS 

Flaiim & latdum 

MACHINES, &c M 

For Railroad, Car, and Agri- 
cultural Shops, &c, &c. 
WW Superior to any in use. 

J. A. FAY & CO., 

Cincinnati, Ohio. 



Machinery, 

Wood and Iron Working oi every kind. Leather and 
Rubber Beliinit, Emery Wheels, Babbitt Metal, Ac. 
GEO. PLACE & CO., 121 Chambers & HBRcadeSts.S'.Y. 



Tools. 



The largest and mosteompleteasaortment in thiscoun- 
try, manufactured by 

NEW YORK. STEAM ENGINE COMPANY, 

121 Chambers & 103Reade Streets, New York. 



Cold Rolled Shafting. 

Best aid most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
l.o 21 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEOKGE PLACE & CO.. 

121 Chambers & 103 Reade Streets, New York. 



Sturteyant Blowers 

Of every size and descriotion, constantly on hand. 
GEOKGE PLACE & CO., 
121 Chambers & 103 Reade Streets, New Yoik. 



WINDER'S 

au Punching Presses 

For Railway khops, Agricultural Machine Shops, HoUer 
Malrers, Tinners, Brass Manufacturers, Silversmiths, &c, 
warranted the best produced. Send fur Catalogue, &c 
NEW YORK STEAM ENGINE CO., 

121 Chambers & 103 Keade St., N.Y. 



Tlfl ANUPACTURTNG SITES— Cheap. Wa- 

il'L tor and Rail Facilities. Address JAMES STEAT- 
TON, Secretary Board Trade, Bordcntown, N. J 



edward ii. hoskin, 

Consulting and Analytical Chemist, 

Tjowell. Mass. 

Chemistry as applied to the Arts, Manufactures and 
Medicine. 



L & J. W. FEUCHTWANGER, 

Chemists, Importers, and Manufacturers, 

55 CEDAR ST., NEW YORK. 

Silicate of Soda and Potash, soluble G.'hss, Chloride 
Calcium, Asbestos, Manganese, Wolfram, Metallic Ox- 
ides, Metals, Cadmium, Bismuth, Aluminium, felspar, 
Fluorspar, Flint, Carh. Strontia and Baryta, for Sale in 
quantities to suit purchasers. Publishers of Treatises on 
Gems, Soluble Glass, and Fermented Liquors. 



GREAT SEDUCTION 11 PEICES 

OF LB COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from % to 2 inch, $6-50. 



His expanding Mandril is a first class tool, which has 
long been needed by every Machinist. 
Send tor latest circular. 

C. W. LiJ) COUNT, South Norwalk, Conn. 



STEEL CASTINGS 

rpo PATTERN; tensile strength equal to 
I wrought iron ; will rivet over, bend, or case harden. 
Heavy work at low prices. PHILIP 8. JUSTICE, 

14 N orth 5 St., Phila. ; 42 Cliff St., New York. 



1832. SCHENCK'8 PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Wording Ma- 
chinery, Engines, Boiler;*, etc. JOHN B. SCRENCK'S 
SONS.Matteawan.No Y, and 118 Liberty at- , New York* 

WOOD-WORKXNO MACHINERY GEN- 
erally. Specialties, Woodworth Planers p.nd Rich- 
ardson 8 Patent Improved Tenon Machines. Nos, M and 
2S Gantral, corner Union st. . Worcester, Mass. 

W1THERBT RUGG, & EICMARDSON. 

Milling Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Beainaed Milling Machine Company, 80 Milk 
Street, Boston. Works at Hyde Park. 



RICHARDSON, MBKIAM & CO. 
Manufacturers of the latest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortisir*?, Boring, Shajjm g, Ver- 
tiaal.and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scrol. Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lista sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, VJt Liberty Bt. New York. 17 1 

SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co. , Lockport, N.Y. 



'llWJiilxiL 



WRIGHT'S Bucket 
I, Plungers are the _best 



Send for circular. Valley 
Machine Co., Eastnamp- 
ton, Mass. 



Mf YOEK STENCIL WORKS, 

87 NASSAU ST., NEW YORK. 

Stencils, ol all kinds; Brass Labels for Manufacturers; 
Steei Stamns and Dies, and Stencil materials. 
Terms -reasonable, and good work guaranteed. 



NEW sm«! Sd-HANfi>.-» 
r Circular. Chas. PLACK 

flQ Veaey st. , New York. 



IAC1IEEIIS 



Andrew's Patents. 

pffs, suited to every want. 
safety Store Elevators. Prevent Accident, 11 
R-ope, Belt, and Ensfine break. 

Smake-liBi'ninjj: Safety ..Bsilers. 
Oscillating ISneines* llomM^ RS5«S ^t«grle 9 .!-» to 
lOO-Horse power. 

ger i!lin site? Best Fuwai&'s; In the W®i?l& s pass 
Mud, Sasdj Stp^kU C^&S, Qffalsj ©£c* 5 wftik* 
ant i^ajisry B 
All JA%h.&, Simple, SJiarss&'Ies, s n# Mc-®is@Kai!caU 
Hsisd far (0treiiFars o 

WM. D. ANDREWS ft BRO., 

114 vs&tev street, New York. 



BCRDON IRON WORKS.— Manufacturers 
of Pumping Engines for Water Works, High and low 
Pressure Engines, Portable Engines and toilers of all 
kinds, Sui*ar Mills, Screw, Lever, Drop, and Hydraulic 
Presses siscMneiv In general. HUBBaKD & WHIT- 
TAKER,10 front St., Brooklyn, N. Y. 




RISDON'S 



IMPROVED 



Mm Water Wheel 

Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and over 76 per cent 
at seven-eighths gate. 
Send for circular to 

T. H. KISDON & CO., 

Mount Holly, New Jersey. 

WOOD WORKING MACHINERY— Spe- 
cialties.— Freizing Machines, Shaping Machines, 
Low Price Band Saws, Oval UiheH. (iluc Benches, Wood 
Turning Lathes, &c. HOPK MACHINE CO., 181 & 183 
West Second St. , Cincinnati, Ohio . 

Circular Slide Valve,— To Railroad Managers and 

Ottnr Users of Steam Power. I will guarantee an addi- 
tion to the working power of anv locomotive or slide valve 
engine, of one third to one half, at very small cost and no 
increase of running expenses. Tests desired everywhere. 
Circulars free. J. F. TALL-* NT, Burlington, la. 



TR. BAILEY & VAIL, Lockport, N. Y„ 
• Manufacturers of Gauge Lathes, Chair Machinery, 
Stave and Shingle Machines, Engine Lutius, Key Seat 
Cutting Machines, TJprisrht Drills, &c. &c. 



TSHAW'iS HYDRAULIC DISC, to sustain 
« end thrust of heavy leader revolving Shaft. Ridge 
av. & Wood st., Philadelphia, Pa. 




(apron's ImprovedTurbine 

^V^EIWHEEL 

J| POLISHED&DETACHABLE BUCKETS 
;' ! ^CHEAPEST&BESTWHEELMADE. 

v -" "• CapronWaterWheelCo.Hudson ny 



THE ONLY MODE of Disposing of Patents: 
See Patent Right Gazette. Address IT. S. Patent 
Right Association, 94 Chambers Street, P. O. Box 4544, 
New York. 



But Barber's Bit Brace. 



P. BLAISDMLL & Co., 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS* TOOLS. Send for Circulars. 
Jackson st. , Worcester, Mass. 

MODELS FOB THE PATENT OFFICE, 
and experimental machinery of all kinds. HOLSKK 
MACHINE CO., 279 Cherry St. .New York, n.ear Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Refer to Scientific American Office. 

To Electro- Platers. 

BATTERIES, CBEMICALS, AND MATE- 
RIALS, in sets or single, with books ot instruction, 
manufacturedand sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield street, Boston, Mass. Illus- 
trated catalogue sent free on iipplicatir-a. . 



WOODBUKY'fci PATENT 

Planing and Matching 

and Molding Machines, &ray tfc food's Planers, Self-oiling 
9aw Arbors, and otlie r wood working machinery. 

S. A. WOODS, i -A Liberty street.N. T. ;. 

*er>d for Oirenlars. - ^ Sudbury fitrftp.t Roafan 



|| SAFETY HOISTING 

Machinery. 

OTIS, B5S.OS. & CO. 

NO. 348 BKOADWAY. NEW YOBK. 
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dvertisements will be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement,aa the letter -press. 



JLSPHAiTE ROOFING FELT. 




WELL tested article of good thickness 

and durability, Editable for steep or flat roofs; can 

6e applied by an ordinary mechanic or handy laborer. 
SenC for circular and samples to E. H. MARTIN, 70 
Maiden Lane and 9 Liberty Street, N.Y. , 



FOR SALE— The Linus Yale Lock Factory. 
Machinery and Water power in complete order, 
adapted to the manufacture of Locks, or a large variety 
of other articles. AddreBS HARRIS BRO'S.Newport.N.Y*. 

__ _ WORKS 

.SEND FOR 

IRCU 




HIS SPECIAL SUPERVISION 



Sam'l S. Fisher, i 
Wm. H. Fjsher, J 



Cincin- 
nati. 



Sam'l S. Fisher, > New 
Sam'l A. Dvncan, \ York. 



FISHER & DUNCAN, 

Counsellors at Law in Patent Cases 

(Including Interference and E^ension Cases in the Uni- 
ted States Courts). 
ncrTnpcJ 8 West Third St.. Cincinnati. 
UBDi^JiS. £ 239 broadwat, New York. 

LIGHT CASTINGS made to order by 
THOMAS B. HARKINS, Bristol, Pa. 

Texas Commissioner of Immigration 

FOR THE 

Northern States of the U.S. of America. 

29 BROADWAY, NEW YORK. 

The unoersigned is the official Agent of Texas, ap- 
pointed by the Texas State Bureau of Immigration, lo 
represent Texas to the people of the Northern States, as 
the most iivitirtg field on the continent, for the poor 
man, the man of enterprise, the skilled laborer, and th« 
capitalist. Two (treat trunk roans are now building 
through Texas to the Pacific. One via the city of Aus- 
tin to San Bias, with branch to the city of Mexico, and 
one to San Diego. The undersigned is not interested in 
he sale of land; but is prepared, by letter and printed 
matter, to answer all inquiries in reference to Texas, 
from parties seeking new and better homes. 

W. H. PARSONS, 
Texas Com. of Immigration. 

AGENCY WANTED in Boston, by an ac- 
tive youngman of good address— good mercantile 
business knowledge, has some capital, can furnish first 
class references, and bondsmen if necessary— under- 
stands machinery. Address DAVI3, P.O. Box 3567, 
Boston, Mass. 

WALT HAM WATCHES 



Crescent St. 

Crescent St. 

Crescent St. 

Crescent St. 

Crescent St. 

Crescent St. 

Crescent St. 

Crescent St. 



are the be^t 
Railroad Time-keepers. 

WALTHAM WATCHES 

are used on all 
roads which "run on time." 

WALTHAM WATCHES 

are indispensable to 
Engineers and Conductors. 

WALTHAM WATCHES 

should be 
worn by all travelers. 

WALTHAM WATCHES 

are not affected by 
Heat or Cold. 

WALTHAM WATCHES 

have 
extra tight-fitting cases. 

WALTHAM WATCHES 

are the cheapest as well 
as the most desirable. 

WALTHAM WATCHES 

are described 
in full in our Price List. 



Send f»r a copy, and mention the Scientific Ameri- 
can. We send them by express to any place, with priv- 
ilege t* examine before paying. 

Howard & Co., 

No. 865 Broadway, New York. 



FASTEN YOTTB WIN- 
DOWS DOWN OR TIP 

with the Rkisinger 
Sash Lock and Sup- 
port. No spring, no 
mutilation of sash; 
cheap, durable, easily 
applied— holds sash at 
any place desired ,and 
automatically locks 
the window when 
down. Send for cir- 
cular. On enclosing 
25 cents, a circular 
and a japanned lock 
will be mailed to any 
address, post-paid. 

The trade supplied. 

Agents wanted ev- 
erywhere. 

H. C. Djbmminq, 
Treos.y 
Harrisburg, Pa. 




TRON PLANERS, ENGINE LATHES, 
I Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Conn. 



HAND SAW MILL.— Do work of 3 men. 
Rip 3 inch lumber with ease. Thousands in use. 
Agents wanted everywhere. HILLS & HOAG, 32 Court- 
landt Street New York. 



PYROMETERS, 



ForOvens.Boil- 

_ _ _ _.- y er flues, Hot - 

blast pipes, Oil stills .Super- Heated Steam, &c. 
Address HENRY W. BULKLEY, 

98 Liberty Street, New York. 



A. S. CAMERON & CO., 

TCNGITVEKRS, 

Works, foot 01 East 23d 
street, New York city. 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




NILES TOOL WORKS, 



CINCINNATI, OHIO. 




ALL interested in the transportation of 
HEAVY MATERIAL ON COMMON ROADS should 
see AVELINS & PORTER'S celebrated English manu- 
factured RDAD LOCOMOTIVES, which are constantly 
at work near to New York and other places in the 
United States with the GREATEST SU CCESS. Apply 
W. C. OASTLER. 
43 Exchange Place, New York. 



SEND FOR A DESCRIPTIVE CIRCULAR 
of the cheapest and best Rotary Hand Corn Sheller 
in the world. Address 

EUGENE SNYDfcR, 
Treasurer Harrisburg, Pa. , Family Corn Sheller Co. 




Three-Ply Roofing. Two-Ply Sheathing. Send for 
Samples and Circular. 

MICA ROOFING COMPANY, 73 Maiden Lane, N. Y. 



BOLT GORGING MACHINES. 

Can be seen in operation at manufactory. To Capital- 
st, these machines offer two ways to make money. 
JOHN R. ABBfe;, Patentee, 
i 39 Charles Street, Providence, R. I. 



MACHINISTS.^ 

Illustrated Catalogue and Price List of all kinds of small 
Tools and Materials sent free to any address. GOODNO^ 
& WIGHTMAN, 23 Cornhill Boston, Mass. 



THE HEALD & SISCO 




PATENT CENTRIFUGAL PUMPS, 
vertical and horizontal, 

Are Used all over the United States 
and the Canadas, and also in Great Britain. Send 
for our new Illustrated Pamphlet, containing hundredB 
of references to Tanners, Paper-makers, -Contractors, 
Brick-makers, Distillers, etc., with 19 pages of the strong- 
est possible testimony. (Nine pages of references.) 

Address HEALD, SISCO & CO., Baldwlnsville, N.Y. 

l&- The H. & S. Pump took the First Premium at the 
recent Louisiana State Fair, over the most celebrated 
Centrifugal Pumps known in the United States, including 
one from New Yark. As a Wrecking- pump, and as an 
Irrigator, it is unrivalled, both for cheapness and effi- 
ciency. It makes a splendid Fire Pump. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

American Charcoal Iron BoilerTuues. 

Wrought-Iron Tubes and Fittings, 
For Gas, Steam, Water and Oil. 

|y Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works,&c. &c. 

NO. 15 GOLD ST., NEW YORK. 



J^ODD & RAFFERTT, Manufacturers of 
. Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
pe and Oakum Machinery. Steam Pumps and Govern- 
ors ilways onhand. AlsoAgentsfortheNewHavenMan- 
uf acturlng Co. 's Machinists T Tools. EirWe invite espe- 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms, 10 Barclay st. Works Paterson,N.J 



American Saw Co. 

No. 1 Ferry Street, corner 
Gold Street, New York, 

MANUFACTURERS OP 

Patent Movable-Toothed 

CIECDLAR SIWS, 

Patent Perforated 

Circular, Mill, 

AND 

CroiMjrtSaii 

W Send for Descriptive Pam- 
phlet. 




RUMPFF & LUTZ, 

4s beaver st., new york, 

Agents fob the United States fob 

FEMER & VERSMAM'S 
Anthrazen Patent. 



VENEERS 



AND 

HARDWOOD 



LUMBER. 



BUTTERNUT. FRENCH AND AMERICAN 

WALNUT. ASH AND CHKRRY BURLS ; HUNGARIAN 

ASH, BIRDSEYE & BLISTER MAPLE, etc. etc. 

jy Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Large and choice stock at low prices. 

GEORGE VV. READ & CO., 

170 & 178 Center St., New York. 
Mill and Yard, 186 to 200 Lewis, 

bet. 5th &6thSts. E.R. 
Send for Catalogues and Price List 



MICROSCOPES, 

For Scientific Investigations and the Entertainment of 
the Family Circle. Illustrated Price List sent free on 
application. >TcALLISTER,OptLcian,49 Nassau St., N.Y. 



IKON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

UAKINE ENGINES, BO fliE RS, AN l» BUIL.D 
ERS OF COMPOUND ENGINES, 

PHILADELPHIA, PA. 



The Union Stone Co.. 

Patentees and Manufacturers oi 

EMERY WHEELS & EMERY BLOCKS, 

In Size and Form to Suit various Mechanical Uses; 

GRINDERS, SAW GUMMERS, DIAMOND 

TOOLS, and WOOD'S PATENT 

KNIFE-GRINDER, 

For Planing:, Paper Cutting, Leather Split- 
ting, and other Long Knives, 

Office, 29 Kilby Street, Boston, Mass. 
rrawpr n^Trpa I 93 Liberty Street, New York. 
Branch Offices ^ Commerce street> Philadelphia. 

iy~ Send for circular. 



O — SCHLENKER'S PATENT ■ <V 

Bolt CuTTERi 

New Invention. Address, - | 
Howard Iron Works, Buffalo.N.Y.I; 



Steam Super-Heaters. 

For dry steam and Saving fuel. 
Address HENRT W. BULKLEY, EsoiiraBB, 

98 Liberty Street, New York. 



Dramonds^Carbon 



Shaned or crude, furnished ann set (or boring rocks, 
dressing mill burs, emery wheals, grindstones, hardened 
steel and paper calender rollers, and for sawing, turning 
or working stone. Also, Glaziers' Diamonds. 

JOHN DICKINSON, 64 Nassau Street, New York. 



Diamond --Pointed. 

STEAM DRILLS, 



THE adoption of new and improved applies 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety oi 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns: WITH AND WITHOUT BOILERS, and bore at s 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING. TUNNELLING, and open cut 
work: also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DKILiL, CO., 
Wn. 61 Liberty Wt., New York 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER, 62 Center st., N. Y. 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving 75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R.R. in the U.S., and by hundreds o 
stationary engines. Send for a circular to 
NATHAN& DREYFUS,108 Liberty St. , N.Y 



AT. SOLID EMERY WHEELS AND OIL 

L STONES, tor Brass and Iron Work, Saw Mills, anc 
dge Tools. NorthamotonEmerV Wheel Co. Leeda,Mass. 



P 

Bag 




FIRST PREMIUM (MEDAL) AWARDED IN 1870 AND 
cn 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Article in the Market.** 

Also, manufacturer of Asbestos Boiler Felting, 
Roofing and Sheathing Felts, Acid, Water and Fire Prooi 
Compositions, Boiler Scale Preventive, and dealer in 
ASBESTOS ASPHALTUM and General Roofing 
Materials. 

^P~ Descriptive Pamphlets, Price Lists, &c. , by mall. 

$ Established) H. W. JOHNS, 

\ in 1858. J 78 William St., New York. 



Trade-Mark Patents. 

MUNN & CO. desire to call the attention oi manufac- 
turers and businessmen generally, to the importance ol 
thelaw of patents, as applied totrade-marks for business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, orin any foreign country affording similar 
privileges to citizens of the United States, can obtain thf 
right to the exclusive use, for thirty tears, of anj 
trade- mare, consisting of any new figure, or design, oi 
any new word, or new combination of words, letters, oi 
figures upon their manufactures. 
This protection extends to trade-marks already in use 
or any length of time, or aboutto be adopted. 
Full information on this important subject can oe ob 
tained by addressing 

MUNN *; CO. 
37 Park Itow, Mew York. 



W T. V. Carpenter, Advertising Agent, 
hereafter, Box 773, New York city. 



PATENT SAFETY 

Steam Engine Governors and 
Water Gauges. 

AUG. P. BROWN, Manf*r, 59 Lewi? Street.New York. 

Flowing Mill near St. Louis, Mo., 

FOR SALE. 

A FIRST class Merchant Flouring Mill 

Xa. with four run- of-burrs— capable of turning out 
over 400 barrels of flour in 24 hours. 

This Mill is situated in Belleville, Ills., a rapidly 
growing city— now one of the suburbs of Saint Louis, 
with which it is connected by three Railroads with trains 
running hourly between. 

The surrounding country produces, in an eminent de- 
gree, the quality of wheat which has made the St. liouis 
brands of flour so famous. Besides ei. joying the 
advantages of St Louis proper, such as facilities for 
shipment; access to the Elevators; ample sup- 
ply of labori a ready market— the place has some, 
peculiarly its own: a local supply of excellent 
wheat at lower prices than current Jat St. 
Louis; cheaper coal of the best Quality; lesser 
taxes and cheaper living. 

The wheat prospects of this section are un- 
surpassed this year, greatly more favorable than those 
reported from Central and Western Missouri. To the 
pntctical man* this feat® re will commend itself. 

The Milling business in this neighborhood has 
been most nourishing the past season, and 
promises well for the one now about opening. 

St. Louis hasobtained sucli a commanding position in 
the flour trade, which is still growing steadily, that the 
business has become one oi the first magnitude, and very 
lucrative. 

Liberal terms can be given. 

This is a chance seldom offered, and to a practical and 

esponsible party cannot fail to prove an excellent in- 
vestment. Address 

IMBS, MEYER & FUSZ, ) for Mill 
St. Louis, Mo. i owner. 



\ LARGE ASSORTMENT OF 

^ SPY GLASSES. 

Write for Catalogue. W. T. MCALLISTER, 

V.8 Chestnut Street, Philadelphia, Fa. 



L. W.Pond—JSTew Tools. 

EXXSA HEAVY AND IMPROVED PATTERNS, 

LATHES, PLANERS, DRILLS, of all sizes; 
Vertical Boring Mills, ten feet 3wing, and under. 
Milling Machines, Gear and Bolt Cutters; Hand Punches 
and Shears tor Iron. 

On" ce and Warerooms, 98 Liberty st. , New York ; Worka 
at Worcester, Mass. 

A. C. 8TRBBINS, New York, A^eut. 



o 



PORTLAND CEMENT, 

F the well known manufacture of John 
Bazley White & Brothers, London, for sale bv 

JAMES BRAND, 55 Cliff St. , N.Y. 



THE TANITE CO.'S GOODS are kept in 
Stock, and sold at Factory Prices, by CHAMPLIN <fe 
ROGERS, 214X East Madison St., Chicago, who are also 
Exclusive Western Agents for the New York Tap and 
*ie Co. "s goods, and Dealers in Railway, Mill, and Ma- 
chinists' Supplies. 



MACHINERY 



S. N. HARTWELL, Engineer, 
Manufacturers' General Agent, 
93 Liberty Street, New Yory. 




H.W.C0LLENDER Sl,c PHELAN& C0LLEHDER. 



PATENT 
OLD OLLED 
SHAFTING. 



The tact that this snarling nas 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

BF" Stocks of this Shafting in store and for sale by 
FULLKB, DJiNA & FITZ. Boston, Mass. 

GKO. PLACE & CO., 126 Chambers street, N.Y. 



Damper Reg. Pat. Gage Cocks. Water Feed Reg's.- 



Send for circulars . MORRILL & KEIZBR, Bait. , Md. 



LEFFELIMPROVED DOUBLE TURBINE 

WATERWHEEL. 

6000 IN USE. 

NEW WHEEL BOOK 152 PAGES,F0R 1872 

SENT FREE 

JAMESLEFFEL&C0.SPRIN6FIELDA 

<*I09 LIBERTY STV NEW YORK CITY. 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MANTJPAOl'UBEKS, TBKNTOW, N. J. 

FOR Inclined Planes, Stand ing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords oi Copper and Iron, Lightning 
Conductors oi Copper. Special attention given to hoist- 
ingropeoi allkinds ior Mines andElevators. Apply for 
circular, giving price ami other information. Send for 
pamphlet on Transmission oi Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Roof Bolts. 

STEEL & IKON SET SCREWS 

A specialty. Also, Small Article^ 
for Patentees, in great numbers, a 1 - 

No. 145 East St., New Haven Conn 
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